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Reinforced-Concrete Hollow Caissons Floated are to be required so that the contract calls for points at the upper and lower part of a hollow 


into Place in Piers, Kobe Harbor Works. 


In an article describing the new harbor works 
now in course of construction at Kobe, Japan, 
appearing in Engineering News, March 2, 1911, 
p. 261, it was stated that the main feature of 
the new construction was the four piers pro- 
jecting into the harbor from the newly made 
foreshore. These piers are being built of sepa- 
rately-molded reinforced- 
concrete caissons casi 
on shore and _ floated 
into place on pier site, 
where they are sunk 
and filled with concrete 
and sand to make the 
permanent landing and 
loading stages. This sys- 
tem has been employed 
somewhat in this coun- 
try, notably by Maj. W. 
V. Judson, of the U. S. 
Corps of Engineers on 
the Great Lakes,* but 
the Kobe caissons are 
much larger than any 
others that -have ever 
been built and_ their 
; method of launching is 
. quite novel. The  fol- 
lowing description of 
their manufacture and 
. installation is taken 
. largely from “The Engi- 
n neer,” of London, March 
24, 1911 
Fig. 1 shows the de- 
tails of the caissons prop- 
er. They are of the typ- 
y ical open-top box design, 
-4 to 30 ft. wide at the 
i bottom, tapering to a uni- 
a form top width of 24 ft., and 35 ft. 6 ins. to 41 ft. 
; 6 ins. high, depending upon the depth where sunk, 
| nd 119 ft. long. Each box is divided into 20 
' separate cells, longitudinally by one wall and 
e ‘ransversely by nine walls, the dimensions and 
'-inforcement of the walls being shown in Fig. 1. 
‘ey are joined together in the finished pier 
‘ith the long side in the line of the pier, mak- 
g the top width 24 ft. About 9,500 ft. of piers 
nen ee ee ee ee 


*Fnsinesring News, Oct. 15, 1908, p. 421; July 8, 1909, 





79 caissons. 

The molding of the caissons is done on a timber 
pile framework built near the shore in about 25 
ft. of water, with the flooring above water level. 
Three of these platforms are provided, each with 
permanent forms on the shore side and with de- 
mountable forms on the harbor side. On each of 
the platforms the casting of a caisson is carried 
on simultaneously, when each one is completed, 





DEPOSITING DOCK CARRYING CONCRETE CAISSON PREPARATORY 


KOBE HARBOR, JAPAN. 


allowing three months for the fabrication and 
Setting, a specially designed depositing dock is 
floated underneath the caisson and it is carried 
out to deep water, where the dock is sunk until 
the caisson floats. Then it is towed to its proper 
position in the pier and sunk into place on a spe- 
cially prepared solid bottom. 

The design of the depositing dock is shown in 
Fig. 2. It is a steel structure consisting pri- 
marily of a floating platform on which is mounted 
four trussed frames, pin connected to fixed 


dock, which can be emptied or filled with water 
The dock can thus be raised and lowered at will, 
being held in position by to 
the platform, upon oper- 
ating machinery is end of 
the dock is divided into eight sections 
separated from each other by 4 ft. 6-in 
ings, forming a plan somewhat like the teeth of 
The pile foundations of the molding 

platforms 
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its proper 
process is 
shown 
in Fig. 3, and a view of it 
floating a given 
in the view on this page. 


caisson 


The dock was built by 
the Kawasaki Dockyard 
Co., of Kobe, at a cost 
of about $135,000, accord 
ing to designs and pat- 
ents of Messrs. Clark 
TO LAUNCHING, and Standfield, of West- 
minster, Eng. The ma- 
chinery of the dock con- 
sists of two single-cylinder engines, each driv- 
ing a centrifugal pump, the engines taking 
the steam from boilers placed on the out 
riggers boxes at the back of the dock. 
The pumps are capable of lifting a _ block 
off the stage in two hours. Although the 
one dock serves all three of the molding 
platforms, it is evident that it is idle most 
of the time. ‘ 


The work is being done by the Japanese Gov- 
ernment. 
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Low-Grade Coal Deposits in the United 


In an address before the American Philosophical 
Society, at Philadelphia on May 5, Dr. J. A. 


gave the following figures on fuel deposits of 


In the Rocky Mountain region there are large 


and true lignites. pressure of about 25,000 Ibs. per sq. in. In the other domestic fuel which is high in p: 
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a ern Montana. There is a favor- Valve & Engine House ” Z 5 
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ie) { able outlook, Dr. Holmes reports, Mindless Engines -. an NW 3 
7 iy for the use of lignite fuel, along Drums __ ae a ” Oo : 
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| such, for example, as that installed more than 8 
i a year ago at Williston, North Dakota, by the FIG. 2. DEPOSITING DOCK “s 
x U. 8S. Reclamation Service,* where lignite is used = 
| { in its natural co 
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Their Prospective Use. 


of the U. 8S. Bureau of Mines, 
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d bituminous coals. For these, 
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DEPOSITS; SQUARE MILES. 
Lignite. Sub-bituminous. 
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Build, Bridge and Track Standards of the tee 
. 7 : . ’ le fF : 
Illinois Traction System. eaves and gutter. 
T) lopment of electric interurban rail- this design on the system. 
ways long lines and extensive systems is 
brit pout the adoption of standard designs ing complete). 
ine ; structures and equipment, partly for 
we uniformity and reduction of expense, 
an y as an improvement upon older and story frame building 36 » 
es factory designs. The Illinois Traction shown in Fig. 3. 
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System, which has an extent of over 500 miles 
of interurban lines (besides several miles of 
street railway lines in various cities and towns) 
has taken up this matter, and a number of stand- 
ards have been adopted for track and structures 
as well as for rolling stock and electrical equip- 
The standards for smaller structures, 

shelters, section tool houses, fences, 
track signs, etc., have been carried out over the 
entire system. There are of course a number of 
large and important structures which cannot be 
included, and are of special design in each case. 
These include steel bridges (although standard 
designs of plate girder spans may be adopted), 
the new passenger and freight terminal stations 
at St. Louis, Mo., and a large freight and store- 
house at Granite City, Ill The standardizing 
has been carried out under the direction of Mr. 
H. E. Chubbuck, General Manager. We illus- 
trate and describe herewith a number of the 
standards, for drawings and information as to 
which we are indebted to Mr. E. M. Haas, Super- 
intendent of Bridges and Buildings, and Mr. L. 
B. Martin, Engineer of Maintenance of Way. 


Buildings. 


PASSENGER AND FREIGHT STATIONS.— 
The standard design (for towns of about 1,000 
to 3,000) is a one-story brick structure, with con- 
crete foundation, steel roof trusses and tile roof- 
ing. The lintels are rectangular beams of re- 
inforced concrete, and the chimney caps also are 
of conerete. The building is 50 x 24 ft., and in- 
cludes an office (with bay window commanding a 
View of the platform and track); men’s waiting 
room, 20 ft. 9 ins. x 10 ft. 10 ins.; women’s wait- 


ment. 
such as 


o7 


ing room, 12 x 10 ft. 4 ins.; and freight room 27 
« ft. This last room has a 5-in. concrete floor 
wide doorways with sliding doors; its walls 
not plastered. The doorways have concrete 
‘els & ft. long, 7 x 7% ins., with three 1-in. 
at the bottom. There is no toilet accommo- 
n, the water closets or privies being located 
separate frame ‘buildings (of standard de- 


shows the details of 
There are now five stations of 


elevation are shown in 


wal! 


Their average cost is 


about $3,000 (or $4,000 with fixtures and furnish 


The standard design of station for towns hav- 
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STANDARD DESIGN OF BRICK STATION: ILLINOIS TRACTION 
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FIG. 3. STANDARD DESIGN OF FRAME STATION BUILDING; ILLINOIS TRACTION 


Fig. 5. On the track side of the building (which 
is set 25 ft. from the center line of the track) is 
platform 
of the building. Tickets are issued by the sta- 
tion attendant, a window for that purpose being 
provided in the waiting room partition. 
are now six of the first class and three of the 
second class of these combination stations and 


a concrete 


There are already five 


ing. a population of about 300 to 1,000 is a one- 


16 ft. with shingle roof, 
Stations 
Their 


cost is avou 


of this 
average 
$1,200. 


design. 


They are used 
where the business does 
not warrant a large ex- 
penditure, and where the 
chances of fire are very 
limited 

COMBINED STATION 
AND SUBSTATION 
These buildings are of 
two types: (1) with wait- 
ing room and freight 
room occupying one end 
of the building (each be- 
ing half of its width), 
and the remainder being 
devoted to the machin- 
ery; (2) with waiting 


room and freight rooms 
at opposite ends, and the 
machinery room in_ the 
The 
rangement 

Ill.) is shown in Fig. 4 
The 


similar to 


middle former ar 


(Harristown 


structural design is 
that of the 
station, but 
tower 


passenger 
there is a square 


cables of 


to receive the 
the transmission line 


The openings for the ca- 


bles are fitted with con 
crete rings, and within 
the tower is a steel 
framing, is shown in 


Side Elevatior 
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extending the full 


length 


There 


Substations The same designs will be followed 
in building new ones or rebuilding old ones 
SHELTERS AT ROAD CROSSINGS.—Thes« 
are of different designs to meet different cond 
tions. For ordinary roadside st frame 
building S ft. is used, with composition roof 
7 7 





Fig 2 Section of Wall of Brick Station 

ing Th tr 1 ut t i 1 1 
side walls, lea ig i I } red hoe 
seats he str I 6) t $75 

wh (with yncret floor 1 | rm) $4 
for materia ind $30 for I For suburba 
stops, wher h I I z ul 
and more regular th ling 12% 12 
(with room 6 11 ) nor ba i 






SYSTEM. 
(Fig. 7). Concrete foundation walls are 
used, and there is a concrete platform 8 ft 
and 30 ft. long. The total cost, including foun 
dations and platform, is about $300. For parks 
single-post and 
as Shown in Fig. & The 12 ins.) ar 
set 4% ft. in the ground, in a hole 2 ft. diameter’ 
and % ft 


design 


wide 


double-post canopies are used, 


posts (12 


deep, filled with concrete 
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Where freight is handled at road crossings, a 
platform 18 24 ft. is built, 4 ft. above rail 
level; this is covered by a shed roof and has an 
enclosed section 12 12 ft. for a freight room 
(Fig. 9). Where milk is handled, a platform 
8S x 16 ft. is built, 4 ft. above the ground, and 
with its longer side 7% ft. from center of track. 

STOCK CHUTES.—The standard stock chute 
(Fig. 10) has a runway 20 ft. 
long and 4 ft. wide. The posts 
are 5 ft. apart and the last 5-ft. 
bent is level, 4 ft. 3 
the rail level. The end posts are 
s 4 from center of track 


ins. above 


éit. c.,ear 
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fit in the groove of the car door. The side pieces 
are like braced fence panels, and the feet of the 
three posts (2 x 4 ins.) fit into iron stirrups or 
stake pockets in the cross pieces of the floor. 
The average cost is $10 for material and $10 for 
labor. These portable chutes are kept at cen- 
tral points and picked up by the cars used for 
transporting stock. 
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FIG. 4. STANDARD DESIGN OF COMBINATION STATION AND SUBSTATION; ILLINOIS 
TRACTION SYSTEM. 
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Pan, 

A hinged section forms an apron extending to 
the car door, and folds back on the floor of the 
chute when not in use. Sliding gates are run 
out either of this apron to extend the 
chute to the car. The sides are 5% ft. high, with 
five lines of 1 x 6 fence planks. The average 
cost is $25 for material and $15 for labor. 

For loading stock at farm crossings, etc., port- 
able chutes are used. Each is composed of three 
parts: a floor and two side pieces. The floor has 
eight 2 x 6-in. planks, 11 ft. long bolted to three 
of the latter having hooks to 


on side 


cross pieces, one 


FOR STOPS AT. ROAD 
CROSSINGS; 1 
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COAL HOUSE. — The 
standard coal house at 
stations is a frame build- 
ing 12 x 9 ft. outside 
measurement, with walls 
7% ft. high and pitched 
roof 3 ft. 8 ins. high. The 
frame is of 4 x 4-in. 
sills and corner posts, 
with 2 x 4-in. studs and 
wall plates. Vertical 
planks 1 x 10 ins. are 
spiked to the sills (4x4 
ins.) and wall plates and 
have battens nailed over 
the joints. The inside is 
sheathed to the height of 
the wall plate with 
horizontal fence plank 1 
x 6 ins. The roof has 
x 6-in. sheeting and 
composition roofing. In 
the gable end facing the 
track is a coal door 2 ft. 
square hinged at the 
bottom and fastened on 
the inside. At the opposite end is a door. The 
end of the building is 8 ft. 6 ins from center of 
track. 

SECTION TOOL HOUSE.—This is a frame 
building 12 x 9 ins. outside, with its floor raised 
to the rail level by cinder filling. The sills are 
drift-bolted to short posts, and the outside sheet- 
ing is carried down to the ground to retain the 
filling. The long side is set parallel with the 
track and 14 ft. from the center line. In this 
side is a double swing door for the hand car. 
The inside is sheeted to a height of 3% ft., and 
has bins and racks for tools, scrap, ete. The 
average cost of these buildings is about $70. 
Their construction is shown in Fig. 11. 
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The standard color design for all wooden sta- 
tions and buildings is buff for the body color 
olive green for the trim. These colors ar 
pared from a special formula. 
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Track Standards. 


The standard track construction was described 
in our issue of Oct. 27, 1910. It consists of 70-Ib 
rails spiked to ties 6 S ins., S ft. long (18 to a 
3O0-ft. rail length), and laid on 8S ins. « grave 
ballast The standard split switch has 15-f 
switch rails, each reinforced by a %-in. bar riv 
eted to the inner side of the web for a length 
of 15 ft. from the point; these rails are « 
nected by two tie-bars % 2% ins. The six ties 


carrying the moving portion of the switch rails 





&| 3 C have steel slide plates, and over the next tie is 
s , x r 83 t pete ey a stop riveted to the switch rail and bearing 
© Palsed > fee. eked 2%Galv I Ridge Poll against the web of the stock rail when th 
belesiy! Single ene. switch is set. The throw of the switch is 4% 
Y bat? Feet Section. ~ ins., and the bend of the turnout st 
, ’ made 8S ins. ahead of the point tr No. 
fe spring rail frog is 15 ft ng, with a doublk 
¥ 246 on Double Post Construction spring on each side of the throat The width of 
ss throat and flangeway is 1% ins. The fixed point 
246 — : is neld by a steel clip. The moving rail is guided 
Rat ters 6% “ae ies ht by two socket guides, and its ement is lim 
~ Ss ited also by a clamp opposite the throat A rais 
ing block is fitted at the heel, and an anti 
63° - creeping device is fitted in advance of the tor 
‘© Opposite the frog is a 10-ft. guard rail, straight 
. for 6 ft. 8 ins. and secured to the track rail by 
APPIN RRT PETIT TT IIIT ITT TT ODDIT TTPO TOOT IPOD TOE ITO PIO pe _— — ae arenes sue Sengewas 
baaiad is 1% ins. flaring to 4% ins at the ends. 
~ os Double Post Section. The crossing frogs are of the riveted plate type, 
a Half Plan. with rails bolted together and forged reinforcing 
FIG. 8. STANDARD DESIGNS OF CANOPIES FOR PLATFORMS AT PARKS, ETC.; straps or knees bolted at all corners. For angles 
ILLINOIS TRACTION SYSTEM. f 9% to 25° eacn track has an inside guard 
rail along one of its rails For angles of 2A° to 
oo Sp (48 Shiplap ‘ culverts are used with a 0" the guard rails are continuous in the spact 
Mastic Roofing pite minimum cover of 4 ft between the frogs, while outside easier rails ars 
4 of embankment above the bolted against the rails of the steam track (06 
soa iz. crown. Where greater both tracks). While the Maintenance-of-Way) 
141? Siding ; waterway is required a Department has its standards for switches, frog 
bad? . similar culvert is used. and crossings, modifications are permitted to 
| 2x8 Header but 5 ft. wide and. 4 ft. suit the shop practice of the different manufac 
Old a fA ¥ ins. high (4-in. invert). turers 
Me > ~ 618° ‘This has 1 cu. ft. of con- WING FENCE AND CATTLE GUARD.—T 
ice mi at lop of Coreen A oul! mr crete per lin. ft. of bar- wing fences at road crossings have S8-ft. panels 
Ie 7 gtd 7 oo Fail ie wor 56 if rel; and 18 cu. yds. in and a 4-ft. triangular panel; across the latter i 
Track Side Elevation : End Elevation. the wings, apron and aid a triangular apron panel parallel with the 
f Se ee ee n parapet (including barrel Tails, and at an angle of 45° from the vertical 
' FIG. 9. STANDARD FREIGHT in the parapet wall). The fence has 26-in. woven wire fencing with 
es It is used for a maxi- two top boards and a cap board The standard 
PLATFORM AND SHELTER - mum drainage area of 300 ttle guard is 8 ft. long composed of triangular 
ul acres. The culvert design ‘Sats of oak nailed to cross pieces which ar 
iS AT ROAD CROSSINGS. is simple and no cop- ‘piked to the tie. The construction ts shown 
D. ing is used on the wing Weenies TRACK SIGNS —T . 
8 walls. This means a STANDAR RL K ‘ GNS§ rhe st andarés 
e ik of the Bridge and Building Department include 
press ae ewer 626 Pe . the various track signs required for various pur 
} x eS 7 f Fi poses, and some of the typical designs are 
ih shown in Fig. 15 
cae ; ‘ Te D> The “stop” sign for crossings is a post with 
r e240 a Y be bios tt Y a fixed red arm or blade lettered “Stop.” The 
Plan. ~ Plank Floor 2x8" Sliding Gate 5 post is black and the back of the arm is white 
‘ype with a clear width and headway of 18 ft. Chan. this is set 250 ft. from the crossing and 9 ft. to 
Fig. 12 shows the construction of a subway under i -- the right of the center of 
a double track line at Decatur, Ill., and this is » k Aa icra ee — 
fitted with a hand rail as it is within the yard Siaee (set (00 ft, in advance 
limits of the steam railway. This has about 720 x i & of. the “sop” sign) is 
cu. yds. of concrete in the two abutments and 55 ; « similar, but with a fixed 
cu. yds. in the slab. The steel reinforcement y ‘s! i green blade inclined 
consists of square lug-type open-hearth steel © a upward at 30° and let- 
bars. At the bottom of the slab there are 1-in. O-> y tered “Blow. he section 
longitudinal rods 3% ins. apart, and %-in. trans- liad ae hat simi- 
erse bars 24 ins. apart. Alternate 1-in. bars ee lar, but with two short 
ire bent up at the ends, as shown. At the top Fad boards back to back for 
f the slab there are %-in. longitudinal bars 18 Elevation. Elevation the section numbers. It 
ins. apart and %-in. transverse bars 24 ins. FIG. 10. STANDARD CATTLE CHUTE; [LLINOIS TRACTION SYSTEM. would be simpler, how- 
apart. At the lower corner of each face of the ever, to use one board, 
sla is an angle 6 x 6 ins., 6 ft. long, for the at- low cost for forms and less chance for defects lettered on both sides. This is set 8% ft. from 
ment of the trolley wire hangers and to pro- in the concrete work. Some railways are now the center of track. The property post is a plain 
the corner of the slab. A similar but lighter building the wing walls of bridge abutments post set at the corners of right-of-way and let 
design is used for highway overhead crossings. without coping. tered vertically “I. T. S." The road crossing 


T first cost is relatively low, owing to the The standard pile trestle has bents 13 or 16 ft. 


sinple construction and the lack of mill work c¢. to c. Bach bent has two vertical piles and 
he forms. Maintenance cost is practically two batter piles, a cap, two sway braces, and a 
nated. horizontal cross brace just above the ground. 


The packed stringers rest on corbels. The sawed 
ties are 6 x 8 ins., 4 ins. apart, and have outside 
guard timbers 6 x 8 ins. Inside guard rails con- 
sist of old 40-lb. rails, laid with 8-in. flangeway; 
they extend 50 ft. beyond each end of the bridge, 


standard concrete barrel culvert (Fig. 13) 
is | ft. wide and 3 ft. 9 ins. high at the center, 
th oor sloping 3 ins. from the sides to the cen- 
te The 9-in. floor is extended to the end of the 
W\\¢ walls and has a 3-ft. cut-off wall. These 


sign has a post with two boards crossed in th 
usual way. This is set 25 ft. from the track 
right angles to the highway, and is lettered on 
both sides. It may be noted that the Indiana 
Railway Commission now requires crossing signs 
to be supplemented by a horizontal board lettered 
“Danger” in red letters 

Several signs have board targets bolted to posts 
of the type shown by the “subway” sign (Fig. 
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a9 + EEcree te TT 
Half End Half a “ Efe 458° a x (letters 8% ins. long and 
— seer Half Longitudinal Section 7 ins. high)’ The board 
Se ge is black (sanded) with 
Detail of Bent Bar yellow letters and red 
ngitudinal Bars. Top Transverse Bars FIG, 12. STANDARD SUBWAY FOR chamfered edges. 
13 The company has gone 
2 Bars CC 4X RAILWAY CROSSINGS; ILLINOIS into the furniture busi- 
i " ness to a certain extent 
omemmmmmemneenl & TRACTION SYSTEM. in connection with its 
Fe: pus iS standards. It constructs 
} 4 various kinds of file 
FE seis cases, tables, desks, etc., for the different offices 
Fe over the system; also ticket cases, ticket win- 
eres Lower Langitecinal dows and benches or seats for stations. It is 
a; found that a considerable saving in money is 
15). The board is white, with black for the let- made in this way. For instance, the company 
ters, back and post. Other of these signs are can construct a substantial type of all-wood 
“Danger, Keep Off the Bridge’ (same as subway station seat, including material and labor, for 
sign but inverted); “Yard Limits” (oval, 39% about 25 cts. per ft.; about the cheapest that it 
21% ins.); “Railway Crossing 800 ft.” (rectangu- can purchase from a furniture concern is made 
lar, 86 x 24 ins.); and trespassing signs with rec- with oak slats and steel legs, and this costs $1 
tangular boards 42 x 20 ins. Each board has_ per ft. A standard partition is used where it is 
two 5-16-in. copper rods passed through it ver- desired to provide a large stove in the waiting 
tically and riveted over, to prevent splitting. The room and to transmit the heat into the ticket 
signs are set 8% ft. from the center of the track, office. This has been a success, and it is being 
as a rule, and an unusual feature is that all put in practically all of the smaller way sta- 
posts are painted black. tions. The bottom is solid to a height of 4 ft., 
A number of the signs are boards attached to and above this (for a similar height) are ver- 
the trolley poles. The name board for interme- tical slats 1 x 1%, ins., spaced 1% ins. apart. 
diate points at which local cars stop is shown Above this again the partition is solid to the 
The siding name is on a single board 36 x 15 ins. ceiling. 
set 400 ft. from switch or stub end; this has a As much of the work as possible is being stand- 
vertical piece at the back to fit against the face ardized. The preparation of a bill of material 
of the pole (with single lag screw) and hold the for each piece of work is eliminated, because this 
sign more securely. The mile sign is similar, but bill is provided usually on the print of the stand- 
is simply held to one side of the post by two 4-in ard drawing, or carried as a record in the office 
lag screws. The “whistle? sign is a square board where the bill is too large. This enables a plan 
set diagonally on the pole at 800 ft. from the to be furnished without drafting charge, and 
crossing. This has a molding, which is a rather when the mechanics have had the experience with 
unnecessary refinement. The station name board one piece, it does not require experts to follow 
is 144 xX 11% ins., and of the necessary length the details thereafter, The class of. carpenter 
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FIG. 13. STANDARD CON 
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labor used in 
work is not the best, 
cause the allowanc: 
far as the rate is 
cerned, is lower than th 
men can get elsewher 
The only advantag 
the railway has to 
Horizontal ‘ ‘ 
Section 1S permanent employment 
But it is stated t} 
the cheaper class of mechanics, by doing th 
same thing over continually become experts 
it, and can turn out as good a job as a first class 
carpenter, 


et 


A Study of the Telephone Situation in Seattle, 
Wash.; Report by C. H. Judson and 
F. B. Hall, Engineers. 


The report of Messrs. C. H. Judson and F. B 
Hall, Engineers, to the Department of Public 
Utilities of the City of Seattle, on the value o! 
telephone properties and cost of service in that 
city has recently been made public. The fol- 
lowing information is extracted from the repor 
to show the investment required and the cost of 
service as compared with the income from vari- 
ous subscribers. 

The Engineers set out, under instructions, t 
find the probable cost to the companies of the 
plants of the Pacific Telephone and Telegraph 
Co. (Bell system) and the Independent Telephone 
Co. The time allotted, however, was so shor! 
that a complete independent inventory by the 
Engineers was impossible. The companies th:re- 
fore were called upon for data which would give 
the desired information, and those secured 
checked by the Engineers, more or less 
pletely in various limited cases, to judge of | 
accuracy. The figures of the Independent « 
pany were easily secured, but those of the Pa 
company were not obtained until after the 
for the investigation closed, as such data 
to be obtained from the San Francisco offic 
the company. 

It is stated that there has been little stud 
the actual cost of the service with the vie 
mind of adjusting’ the rates to the costs. 
practice has been rather-to divide the custo: 
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FIG. 15. TYPES OF STANDARD TRACK SIGNS; ILLINOIS TRACTION SYSTEM. 
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into service classes and charge to each class all 
that the traffic would stand. 


It is found that the city of Seattle is not de- 
veloped to the point where the zone system of 
operation (see Engineering News, Oct. 20, 1910, 
p. 411) could be put into use. Depreciation was 
not covered by the companies satisfactorily to 
the Engineers and additional sums were allotted 
n figuring cost of service. These allowances 
were made up in accordance with the tables of 
the Chicago Telephone the Chicago Tele- 
phone Commission, and Engineers of the Wash- 
ington State Railroad Commission. The as- 
sumption was made that one-third of the plant 
had been in use eight years on an average and 
two-thirds for three years, where actual instal- 
lation records were not available. 

In completing the valuation, the prices of ma- 
terials used were secured from manufacturer's 
agents and dealers (f. o. b. Seattle) at present 
market prices. To these were added 10% for en- 
gineering and superintendence, 10% for general 
expense and 6% for interest. Where contracts 
were available for exchange apparatus the costs 
named therein were taken, plus 10% for engi- 
neering and superintendence. 

Readers of the report are reminded that the 
area of Seattle is 85 square miles and its popu- 
lation 252,000. The total number of subscribers 
carried by the Independent company was 18,027, 

which 12,414 represented main substation and 
»,613 were extensions (private branch exchanges). 
The Pacific company (Béll system) had 28,835 
subseribers, of which 18,413 represented main sta- 
ns and 6,100 (approximately) extension instru- 
nts (from record of May 10, 1910, submitted 
fter Sept 23, 1910). In the city there are over 
“00 miles of pole lines, 228 miles of underground 
nduit, 85,000 miles of wire in cables and 8,900 
les of open wire on poles. Of these totals the 
lependent company had 343,577 duct. ft. of all 
ls and 171 manholes, 250 miles of pole lines 

1 35,000 miles of wire in cables. 

The Independent company was reported to 

e property valued at $2,091,672, with a de- 
preciated value of $1,484,113. As intangible as- 
sts $175,000 was allowed, divided into (1) bond 


Co., 


discounts, $100,000, (2) working capital, $50,000, 
(3) cost of early soliciting, $25,000. 

In computing the of 
low it has held that General 


administration, accounting, 


shown be- 
covering 
collecting, 


service 
Expense, 


costs 


soliciting, 


rarely varied for any class of service. Main- 
tenance Expense varied only as the number of 
telephones on a line increased, the average for 
business service running slightly under that for 


residence service in cost of locating trouble, but 
slightly heavier in number of faults reported 
Operating Expense was held to vary directly 


with the load on the operator, for any given ex- 
change, though varying slightly for the different 
exchanges. It was found that the general ex- 
pense, per station, rarely increased as the plant 
expanded, but that cost of operation and main- 
tenance, per station, increased with 
and greater service. 


longer lines 





The annual cost and income figures found to 
hold for the Independent company are given as 
follows: 

DIRECT-LINE BUSINESS SERVICE. 
CREE I bas 6:0 Sn cede ecaweesicsess $4.45 
PIE Fog Wb v oc. cd bes Cec ct dé eves ewes 5.01 
Operation 16.50 
$25.76 
Taxes, insurance, depreciation, etc... pews ane 10.255 
ONE and een Cb od WO Sewecsea 
Investment per station.......... 
Income less shrinkage....... ‘ sari 
Surplus over expense.............- ia daar e aaa 
Surplus in per cent. of investment............. 
TWO-PARTY BUSINESS SERVICE 
General expense $4.45 
Maintenance 4.1% 
Operation 12.22 


$20.86 


Taxes, insurance, depreciation, etc........ 8.42 
Total $28.88 

Investment per station... .........eeeeeeeeenns $103.02 

Income less shrinkage...........6-eceeeeeceene 41 os 

Surplus OV@r CXPENSE..... cee cece cece cece eres 12.70 

Surplus in per cent. of investment..........-. 12.3 

FOUR-PARTY BUSINESS SERVICE 

General CXPOMBE .....cccccccccceseccecss $4.45 

Maintemamce ....cccccccccccccssccseecess t 

( SO cic vend 060 Cheudtersewe Cees euece Ue 

yperatio e $18.01 

Taxes, insurance, depreciation, etc............ 7.12 
Mahal \ oc ich edness dae oudd chensan aos) aeet $25.15 


Investment per tatior 


us OVer expenses 












FOUR-PARTY RESIDENCE SER ‘E 
General expense £4.45 
Maintenance =8 
Operatior i 
S118 
Taxes irance lepre itio 714 
Total e189 
Investment per statio | 
Income less hrinkage MYTH 
Surplus over expe 1.82 
Surplus in per cent. o ve 1 t O14 
PAY STATIONS 
General expense $4.45 
Maintenance 6.97 
Operation o.7S 
g ” 
axes nsurance lepre itio 10.62 
Total e218 
Investment per stat S14 ) 
Income less hrinkage a) 
Surplus over expense "4 ON 
Surplus in per cent. of investn ISG 
PRIVATE BRANCH AND INTERCOMMUNICATIN 
TRUNKS 
General expense $4.45 
Maintenance 01 
Operation 16.20 
B25. 70 
raxes nsurar lepre it é w.2 
Total &: 0 
Investment per statior $155.3 
Income less shrinkage 17.52 
Surplus over expense 15 
Surplus in per cent. of tment 8 
PRIVATE-LINE TELEPHONES 
General expense $2.2 
Maintenance {82 
&7.05 
Taxes, insurance lepreciati« 7.08 
Total $15.6 
Investment per tatior S108.20 
Income less shrinkage 7.52 
Surplus over expense. o 49 
Surplus in per cent. of investment “eo 
EXTENSIONS 
Maintenance . aes SO.80 
Taxes, insurance, depreciation, e 1.8 
Total $2.61 
Investment per station S05 
Income less shrinkage lia 
Surplus over expense Bm 
Surplus in per cent. of investment 165.0 
The Engineers recommended that party-line 
residence service should be given at the lowest 
possible rates, even at the cost of raising the 
business rates It is suggested that the resi 
dence rates might be adjusted to yield 5’ of the 
investment and the business rates for 7 or 8% 
Measured party-line service is advocated as a 
means of eliminating frivolous use of the in 
struments which results in running up the oper 
ating and maintenance expenses Excess calls 
would yield an additional income also As an 
example of such a development the following 
schedule is shown 
FOUR-PARTY SERVICE (600 CALLS PER YEAR 
General expense $4 $5 
Maintenance oe 
1.63 


Operation 


Taxes, insurance, depreciation, etc 


Total 


Investment per station 
Income less shrinkage 
Surplus over expense 


Surplus in per cent investment 


of 


$9.45 


791 
7.21 
$16.66 


ss0. 00 
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Rondout Pressure Tunnel of the Catskill 
Aqueduct, New York City. 


By ALFRED DOUGLAS FLINN.*® M. Am. Soc. C. E 

jetween Ashokan Reservoir, in the Catskill 
Mts., and the northerly line of New York City, 
the 92-mile Catskill aqueduct is made up of four 
distinct types: 55 miles of cut-and-cover; 24 
grade tunnels, aggregating 14 miles; 14 steel pipe 
siphons, totaling six miles; and seven pressure 
amounting to 17 miles in length and 
requiring 29 shafts The pressure tunnels are cir- 
cular, about 14 ft. in diameter, and 


tunnels, 


have been 


Assumed 


Hydraulic. 


ENGINEERING NEWS. 


cure the shortest length consistent with economy 
in the whole aqueduct. In the Catskill scheme, 
as first adopted, the aqueduct started from the 
extreme easterly end of Ashokan Roservotr. 
More detailed studies, as soon as time could be 
gotten for them, together with surveys and geo- 
logical investigations, proved that a large sum 
of money could be saved, serious construction 
difficulties avoided and other advantages gained 
by starting the aqueduct at Brown’s Station, 
near the middle of the length of the reservoir, 
at the main dams. Knowledge gained early of 
the valleys of Esopus and Rondout creeks espe- 
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a 
by the profile, Fig. 1, on which are a) 
the numerous borings, the shafts and 
formations. One of these gorges was 
suspected before the drilling revealed 
very unusual methods or apparatus wer, 
drilling—wash pipes, chopping bits an ‘te 
mite being employed to get the casings 
rock, and diamond drills for cutting core 
drilling was done not merely to locate } 
surface, but, owing to complexity of the 
was extended to considerable depths to 
the various rock formations, and to lo. 
tacts, faults and other geological struct 
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used for 
Suitable 


crossing deep and broad valleys where 
rock exists. They are to be lined 
throughout with rich Portland cement concrete. 
Usually, a pressure tunnel has a downtake and 
an uptake shaft at its ends, and an intermedi- 
ate drainage shaft; the longer tunnels have ad- 
ditional shafts for construction purposes, which 
are sealed at the completion of the tunnel. To 
April 15, 1911, about 15 miles had been exca- 
vated, including all the shafts, and concrete lin- 
ing had been placed in three miles. 

In geographical order, from north to south, 
the pressure tunnels, or inverted siphon tunnels, 
of the Catskill Aqueduct are Rondout, Wallkill, 
Moodna, Hudson, crossing beneath the valleys 
these Croton, under the 
new Croton Reservoir; Yonkers, in a ridge, pass- 
ing beneath expensive real estate and avoiding 
cut-and-cover with a large proportion 
of foundation embankments; and part of Van 
Cortlandt Siphon, extending from Hill View Res- 
ervoir to the city line. This type of aqueduct 
has also been adopted for the principal delivery 
conduit within the city limits, as far as the 
heart of the Borough of Brooklyn. The Rondout 
Siphon is the farthest advanced toward comple- 
tion and is selected for description for that rea- 
son, because it is typical of all in most respects, 
and because it has several individual features of 
special interest. Only the crossing of the Hud- 
River exceeds it in depth, the maximum 
depth of the Rondout Siphon being 710 ft. and of 
the Hudson Siphon 1,150 ft. below the surface 
of the ground. The purpose to make all parts 
of the aqueduct as permanent, secure and free 
from need for repairs as possible was the con- 
trolling consideration in adopting pressure tun- 
Where they have been adopted the pres- 
sures exceed those believed to be conservatively 
for reinforced-concrete construction. They 
are estimated to be as cheap or cheaper than 
steel-pipe siphons, even when allowance is made 
for constructing the latter one pipe at a time, 
thus deferring part of the investment, and are 
more permanent than pipes even when the lat- 
ter are lined with mortar and covered with con- 
crete. Indeed, there are good reasons for ex- 
pecting the pressure tunnels to prove the most 
enduring portions of the aqueduct. 


of streams of names; 


location 


son 


nels, 


safe 


Location of the Tunnel. 
GENERAL SURVEYS.—In the surveys earnest 


efforts were made to reduce valley crossings of 


whatever type to a minimum in number, and se- 
*Department Engineer, Headquarters Department Board 
of Water Supply of the City of New York, 165 Broadway 


Binnewater Sandstone i fm——<& ' »~ 
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level 
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10000" 15,000" 


cially indicated that crossings farther up-stream 
than those on the original line were greatly to 
be preferred. Triangulation, stadia and plane- 
table surveys were made of seven lines across 
tondout valley and several lines were examined 
by borings. U. S. Geological Survey contour 
maps were a great assistance in making prelim- 
inary locations and have been a convenience ever 
since. A right-of-way 100 ft. wide was taken 
for the tunnel, with larger areas at the shafts 


FIG. 2. WIRE REEL OR LINE-DROPPING APPARATUS USED IN ALINE-- 
MENT OF RONDOUT PRESSURE TUNNEL—FRONT AND SIDE 


VIEWS. 


for 
was 


disposal of spoil. At the end shafts land 
taken for access roads from the near- 
est highway. Bench levels based on the mean 
sea level datum at Sandy Hook of the U. S. 
Coast & Geodetic Survey were run and checked 
over the length of the aqueduct, from the Cats- 
kills to Suffolk County, east of Brooklyn. Dumpy 
levels were used almost exclusively for this work 
with satisfactory precision and material econ- 
omy. 

yeological examination of the Rondout Val- 
ley, on the line adopted for the tunnel, proved 
the existence of two buried gorges in the bed 
rock, several important faults, and twelve varie- 
ties of rock, counting the five formations of the 
Helderberg series of limestones. The bottoms of 
the gorges were found by drilling to be about 
220 and 250 ft. below the surface, and are shown 
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PROFILE OF RONDOUT SIPHON OR PRESSURE TUNNEL, CATSKILL AQUEDUCT, NEW YORK CITY WATER-SUPPLY 


tures. This information was needed 

to select the best rock in which to place 

nel and shafts, not alone to obtain + 
favorable conditions for construction, 

as feasible to place the tunnel in nost 
watertight rock, so as to minimize leakaze afte 
the aqueduct is in service. These gveologica 
problems were widely and very thorough 
studied by Prof. James F. Kemp and Dr. Charles 
P. Berkey, of Columbia University, and Prof w 
O..Crosby, of Massac! 
setts Institute of Tech 
ogy, who also advised t 
engineers as to 1} 
placing of drill holes, th 
selection of shaft sites 
and the depth of 

nel. 

ALINEMENT 
finally determined, tt! 
center line of Rondout 
tunnel is 23,608 ft. long, 
measured horizontally be- 
tween centers 0! 
shafts, and straight 
except for a slight 
deflection near the 
southerly end. It was 
fixed upon the ground 
by a concrete monument 
at each end anid the 
middle; secondary imonu- 
ments were set at the 
quarter points. From 
these principal 
ments a pair of con 
trol ‘monuments vas 
set at each shaft from which to take th: 
into the tunnel. Two means were used for trans- 
ferring the line from the surface to the bot 
of the shafts: (1) suspended wires; (2) ift 
transit. 

No. 8 steel piano wires were hung from 
eial reels (Fig. 2) one on each side of the 
The shafts were of such dimensions as to p: 
base lines a little over 7 ft. long. .To protec! 
wires from spattering water, ait currents 
injury, alinement boxes, 8 ins. sq. inside, 
of boards, were fastened vertically to the s+ 
timbers on the center line of the tunnel. A 
brief experience the side of each box toward 
center of the shaft was taken off as being un 
essary and interfering with rapid inspecti: 
the wire from top to bottom, to make sure 
it was not deflected by a projecting nail, sp! 
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Temporary grouting j 
Grouting channel-~ e 
6 .@ pipes to be led to all searns 2} 
sh » water, and elsewhere as - ec. 
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LONGITUDINAL SECTION. 
Special pipes fo water bearing 
seams as required: . 
SECTION A-A 
(ENLARGED.) 
Fig. 3. Typical Sections of Rectangular Construc- 


tion Shaft, Showing Concrete Closure with 
Means for Grouting on Catskill Aqueduct. 


or other object, or by adhering to the wet sides 
of the box. Each reel was firmly secured over 
its alinement box, approximately on the center 
line, the wire unwound with a light weight on 
its lower end and brought exactly into line by 
the aid of a slow-motion screw, actuating a 
guide sheave over which the wire passed from 


g. 5. Invert Built in Advance and Forms for Side Wall Ready for Concrete. 
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the reel. Line was given by means of a transit 
set on the tunnel center line, 15 ft. from the 
shaft. 


When the wire reached the shaft bottom a 20- 
lb. weight was substituted for the smaller 
and the end of the wire with the weight placed 
in a large can of water. After the wires had be- 
come steady, the line was prolonged into the 
tunnel headings by transits in each tunnel, about 
20 ft. from the nearer wire. Brass scales, 10 ins. 
long, graduated to hundredths of a foot for a 
length of 6 ins., and others 25 ins. long, gradu- 
ated similarly for a, length of 21 ins., and pro- 
vided with verniers, were fastened in the tunnel 


one 


This spoce to be filled with concrete 
Or with dry packing O35 ordered 





HALF SECTION HALF SECTION 


TYPE A 14-6" DIAMETER 


FIG. 4. 
roof approximately on line and_ transverse 
thereto; on these scales the transit line was 
read. As a check, the cans of water were re- 


moved and the weights allowed to swing freely 
in air, as pendulums. By means of convenient 
scales, on which the oscillations were read, points 


in the tunnel line were determined. Results 
proved that this pendulum method alone would 
have’ given sufficiently accurate alinement 
throughout the tunnel. 

For the transit method a special instrument 


was built by C. L. Berger, the well-known in- 
strument maker of Boston, according to ideas of 
Division Engineer James F. Sanborn. This 
transit had an auxiliary support for the tele- 
scope, cantilevered from the regular support and 
the plates, and when the telescope was placed 
in this auxiliary support it could be plunged so 
as to sight directly downwards into the shaft. 





Fig. 6. 


STANDARD TYPES OF PRESSURE TUNNELS ON CATSKILL 








With this transit a special illuminated sight 
board was used; it- was placed horizontally 
across the bottom of the shaft, and two marks 
near its ends were successively brought into the 
tunnel line as given by the transit. The opera 
tion was repeated several times, readings being 
taken on scales and verniers at the ends of the 
movable part of the sight ird bearing the 
line marks 

The shaft depths ranged from 374 710 ft., 
and the spacing from 2,000 to 4,400 ft As the 
tunnel was excavated the brass roof scales men 


tioned above were set at intervals approximat 


ing 400 ft., the line being prolonged y setting 


TYPE C 14-6 DIAMETER TYPE E 14-6 Di 


an ordinary transit under the last-determined 
point and sighting to the one before Im the 
writer’s opinion, great accuracy in alinement of 
water-works tunnels is not worth much expendi 
ture of time or money. In the Rondout tunnel 
the lines actually met with variations of from 
%4-in. to 8 ins The errors in carrying through 
the levels did not exceed %-in Elevations were 
transferred from shaft tops to bottoms by using 
weighted steel tapes, making necessary corre¢ 


tions for weights, temperature and other condi 


tions. Readers 
of tunnel alinement are 


especially interested in details 


referred to an article by 


Mr. Herbert M. Hale, Assistant Engineer, in the 
“Harvard Engineering Journal’ for November, 
1910. 

Construction Work. 
SHAFT CONSTRUCTION.—For three shafts, 


Nos. 1, 2 and 5, where depths of 84, 60 and 50 ft 


Completed Lining with Arch Forms Still in Position. 


FIGS. 5 AND 6. STEPS IN LINING PRESSURE TUNNEL, RONDOUT SIPHON, WITH CONCRETE, SHOWING STEEL FORMS. 


(In Fig. 6 note ribs of form with plates removed to permit shoveling concrete for haunches of arch.) 
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Alternative arrangement of weepers DETAIL OF DRY PACKING 
AT END OF GROUT PIPE 


to avoid use of special wooden panels for 
concrete forms. Similar arrangement may 
be used in drainage drift and in un- 
supported tunne/ 


of drift had to be passed, circular concrete cais- 
sons were adopted by the contractor, but proved 
unnecessary and disadvantageous, except at 
Shaft No. 2. At Shaft No. 2, a part of the mate- 
rial to be penetrated was an impalpable sand, 
which, when mixed with the ground water, 
flowed like thick cream. Indeed, the geologists 
described it as “glacial milk.” At the other two 
shafts the drift was very compact and hard 
Consequently, at Shaft No. 1 the caisson was 
sunk only 68 ft. At Shaft No. 5 great difficulty 
was experienced in making the caisson sink, and 
on one occasion it parted on a horizontal joint 
between days’ work in the concrete; the lower 
16 ft. dropped about 30 ins. from the upper part. 
With considerable difficulty the parts were 
brought together and the caisson carried down 
to rock. These caissons were 21 ft. inside diam- 
eter, 30 ins. thick, and reinforced with a small 
quantity of steel rods. 

Fig. 3 shows the usual rectangular shaft and 
the provisions for sealing against water pressure 
at completion of the tunnel. Attention is called 
to the means for grouting Shafts in the rock 
were sunk by the continuous method, using, com- 
monly, 2S: holes to each lift. First, eight sump 
holes were drilled, outlining a wedge-shaped 
piece of rock whose base was about one-third 
of the area of the bottom of the shaft. These 
holes were then loaded and fired as one shot. 
The muck was then removed as rapidly as feas- 
ible from one end of the shaft, and drilling be- 
gun and continued while the muck was being re- 
moved from the other end. The first bench was 
then shot and the other bench mucked. While 
removal of muck from the remainder of the 
shaft continued, the second bench was drilled 
ind, when ready, shot. Two to three shots were 
used for the ten holes in each bench. The muck 
was then finally removed sufficiently to enable 
the next sump round to be drilled, and the proc- 
ess repeated On the average, each lift required 
1% days, with a force of 2 drillers, 2 helpers and 
10 muckers, working three shifts. The circular 
shafts are about 18 ft. in diameter, as excavated, 
and the rectangular shafts 10 by 22 ft. 

SHAFT NO. 4.—As clearly foreshown by bor- 
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g Weeper 


Space over arch dry pached before grouting. 


Grout pipe Grout | 


r Weeper 


AND ALTERNATIVE ARRANGEMENT OF WEEPERS 


™~ 


(Illustrating various arrangements of 


ings and the geological studies, Shaft No. 4 and 
portions of the tunnel between it and Shaft No. 
3 were the most difficult to excavate, on account 
of the character of the rock formations, the large 
quantities of water, and the hydrogen sulphide 
gas with which this water was charged. Here 
the most troublesome formations of the valley 
had to be encountered; therefore, both Shaft No. 
4 and the tunnel incline were so located as to 
pierce them in the shortest practicable lines. The 
profile, Fig. 1, shows the situation. At Shaft No. 
4 only 6 ft. of earth overlay the rock, and the 
upper SO ft. of the shaft were dry. Solution has 
created numerous caverns, of a great variety of 
shapes and sizes, in the Helderberg limestones. 
Some of the caverns are several feet in width, 
of considerable height, and extend for unex- 
plored distances and at various angles to the 
tunnel; at depth they are filled with clay. The 
Helderberg series comprises five formations: 
Port Ewen, Beacraft, Scotland, Coeymans and 
Manlius, in order from top downwards. The 
Manlius is the chief source of the cement rock 
used in the manufacture of the “natural” ce- 
ment which made Rosendale, only a few miles 
distant, famous. High Falls shale is made up 
of very thin strata, substantially horizontal, 
and is also intersected with seams. AMN these 
rocks are freely water bearing, as is, also, the 
Shawangunk grit through its many open frac- 
ture seams due to its extreme brittleness. Espe- 
cially prolific in its yield of water was the 
Binnewater sandstone. 

Consequently, for over 400 ft. Shaft No. 4 was 
sunk with great difficulty, the quantity of water 
pumped rising at times to nearly 900 gals. per 
min. during shaft sinking, and, as tunnel excava- 
tion progressed, increasing to approximately 
2,000 gals. per min. as a maximum; for many 
months the flow has been 1,300 gals. per min. 
or more. Six times the shaft was drowned, 
water rising each time to less height—the first 
time within 40 ft. of the top and the last time to 
within about SO ft. A simple air lift was the 
only successful apparatus for unwatering the 
shaft on such occasions. Owing to the increas- 
ing quantities of water, the sinking pumps be- 


Weepers as required 
—— ett 


ri 


| 
All pipes fo be grout: 
' 


Blind dratns or tile 
drains as required 


a 


IN UNSUPPORTED = 
TUNNEL IN SUPPORTED TUNNEL 


FIG. 7. TYPICAL GROUTING DETAILS, PRESSURE TUNNELS ON 
CATSKILL AQUEDUCT. 


pipes and cut-off walls in roof to confine flow 


came so numerous as to obstruct the shaft he- 
yond endurance; therefore, a 17 x 24 10-ft 
pump chamber was excavated at one side of the 
shaft at a depth of 300 ft. from the surfa: e, with 
a 14,500-gal. sump. Here three Cameron 
zontal steam pumps, of 1,050 gals. per min 
gregate capacity, were installed. 

Water in drill holes, when confined in pipes, 
was repeatedly found to be under pressures 
85 to 95 Ibs. per sq. in. 


Various means for 
coping with this inflow of water were tried. (ol- 
lecting rings around the shaft were used to g0 
effect to intercept water at higher levels and 
prevent its falling down the shaft, but grouting 
the rock through diamond-drill holes in 

of shaft sinking proved the only means 
made real progress possible. On account 
hydrogen-sulphide gas, forced ventilation becam: 
necessary. Eighteen months were consumed 
getting this shaft down to tunnel grade, th 
average progress being 28 ft. and the maximuin 
SO ft. per month. Fortunately, none of 
shales encountered in this difficult stretch 
shaft and tunnel were of the swelling varicties 
The rocks were stable, for the most part, and 
very little support was found necessary. Much 
valuable detailed information concerning methods 
of sinking deep and difficult shafts was gathered 
by Designing Engineer Wiggin, on a trip to the 
mining regions of Michigan and Minnesota, late 
in 1908. Especially helpful were the statements 
of the experience of Mr. E. F. Bradt, who was 
engaged in sinking a deep and very difficult wet 
shaft for the Detroit Salt Co., near Detroit, \! 
He developed a method of grouting the rock 
advance, so as to keep the water out 0! 
shaft. An instructive, detailed account of 
part of the work was prepared as a paper, °n- 
titled “Sinking a Wet Shaft,” by Assistant 'n- 
gineer John P. Hogan, Jr., Am. Soc. C. E. ‘<ee 
Proc. Am, Soc. C. E., March, 1911). 

TUNNEL DRIVING.—Considering the pur)'s' 
for which this tunnel was intended, it was ‘°- 
sired to have the lining placed as solidly as |) /5- 
sible against the rock. Hence, such timbe: "& 
as is common in railroad tunnels could not 
permitted. For réck requiring permanent 
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aot - te y ¢ he } } heing ho } If 
acai —a-% . 7 yp heading and bench, each being about ha 
::f sc rw Zz a : the diameter of the tunnel in height 
Sh goa) 3 1 } 8 I I ter of é hei in heign 
: go-bene-f , TUNNE ING (D GROUTING fter 
‘ : oT icne @ 3 ; | '¢ I NEL LINING ANI tTROUTING.—After 
2 | i ig +e Aol temporary walls | $ being excavated the tunnel was trimmed to sat 
3\ | ry | 
. ‘ 2 | . isfy the requirements of the “A” and “C" lines 
3 $ of the standard cross-sections, wherever neces 
é & sary, parts of the trimming cing done oneur 
bs ' rently with tunnel driving As temporary roof 
i} support was removed in short stretches, add 
‘ 2 tional scaling was done. Thus prepared, tl su 
3 < 
id Ts cessive portions of the tunne were lined witl 
& 
$ FA niches § concrete in three principal steps First, the 
| 4 Ses pipe, 048 tuck S| invert, shown in Fig. 5, was placed betweer 
5 4c tumble =f . 
+ longitudinal side boards, with the aid of guides 
Salabhibiiie Annet eaieiehentinn and screeds; then the circular steel forms, show 
: > in the same view, were set ind the conerets 
wtb ° 
2 ence fimbles $ placed upon them to the springing line These 
ave? feve7 So ¥ forms were built y the Blaw Collapsible Ste 
Centering Co., of Pittsburg, Pa Later, thes 
“ i} +;°> 2 — : : ; a 
« B.S ive? forms were inverted and used for the arch lin 
- BmillE . . . 
S Bo lls age} 8 ng, as shown in Fig. 6 Keying of the arch 
ils 
+3 li HaeR § was done in short longitudinal sections, working 
v | “§3 $ } 
Se a epee Spat back from the forward end of the forms, the la 
2 ® = os short section of key form, with its fresh con 
> ERs ey 
t é SEs} >3 crete, being jacked into place 
wt “Eke HG After the lining has attained an age of thre 
& Ba y 
b> 2 3} aS months or more, grouting is done inde! pres 
4 be si. ’ » sure through pipes arranged as suggested in Fig 
, vw -,« OC pipe, 0 50/Fhick z 7 and used in part for venting water from the 
ae sewn oihasrnnnnnnat 
+. = oases rock. Great care is exercised to give the air 
Approximate line of superstructure a j 
ore an 4__+—__-— coer | pportunity to escape during grouting An en 
PLAN phen “cner thera ep! deavor is made to fill not only small spaces be- 
© "er rfor oncrele sackder 
tween concrete and rock, or joints in the con 
30? of overflow conduit fo be built beyond iis pont crete and voids in the dry packing, wherever 
, temporary bulkhead : 
tin ond 0 Oy tp Boe ibaa” such packing was used, but also the crevices in 
Peak Brook the rock, so as to increase its impermeability 


since it is the rock which is mainly relied upon 
Joint lef? between chamber wai! and end of bellmouth for the water tightness of the tunnel Lining 
has been placed wholly or partly in a large pro 
portion of the length of the Rondout tunnel, but 


ae et 
~~. ee a 
A et 


grouting has as yet been done in only a rela 





7} tively small portion, 
Wii concrete above thus line pard for a8 reinforced concrete, 


> > in eee . ' . a , 

$ hctteinhaltcemnatite allt the tack halen WATERWAY SHAFTS.—Waterway or end 
‘j as shafts are of the same diameter as the tunnel, 
» Cut and Cover Aqueduct soon be 

j from Ashokan Reservoir ind similarly lined At the foot of each is a 
<V quarter bend of liberal radius, to reduce losse 
= tf head due to ch inge in direction In cross 

section these shafts are like the drainage 


shaft, which is described in detail below, ex 
cept that there is no tile interlining and the 
finished diameter is 6 ins. greater. At the head 
of each is a concrete chamber, with a bell-mouth 
and a transition section, forming the connection 
with the cut-and-cover aqueduct At the down- 
take chamber provision is also made for the fu 
ture aqueduct from the reservoirs to be built 





on the upper watershed of Rondout Creek, which 
will join the Catskill aqueduct here Fig. 8 
shows the arrangement of this chamber. The 
uptake chamber is similar, except the provision 
for the future aqueduct. In both are stop-plank 
grooves; also float gages, to show depths in the 
adjacent cut-and-cover aqueduct In the down 
take chamber is a guard rack, to keep heavy 
objects or men from falling into the shaft, and 
in the uptake chamber bronze guard rails, for 
safety of men working in the aqueduct when 
empty. At the downtake chamber is a safety 


| 
overflow to prevent surcharge of the cut-and 
. cover aqueduct downstream from the = siphon 
i through improper adjustment of the flow in the 
Rondout and Catskill aqueducts at their respec 
tive reservoirs Both end shafts afford access to 
S SECTION KK. he tunnel whenever the siphon is unwatered 
; SECTION A-B. 
FIG. 8. PLAN AND SECTION OF CHAMBER AT HEAD OF DOWNTAKE SHAFT AND TYPICAL aa Seer ee 
SECTION OF SHAFT, RONDOUT SIPHON. In order to get the earliest possible start at 
1 shaft sinking, a small temporary, steam-driven, 
e port, several varieties of steel roof support were in length, usually 10 x 10 ins. Such timbering compressed-air drilling and hoisting plant was 
s levised. Anticipating, however, that there might has not been kept to line or exact position, but installed at each shaft site No time was lost, 
- © considerable stretches of tunnel in which, al- fitted roughly to the roof as the rock broke from however, in planning and erecting an unusually 
iough not safe to leave the rock unsupported place to place. Lagging was placed on the complete and excellent central power plant of 
¢ vhile men were passing beneath, permanent sup- bents, and packing and wedging against the senerous capacity. Compressed air was the me- 
ort would be unnecessary, a type of temporary rock securely done Before placing temporary dium chosen for transmission to the several 
é nbering was provided for and extensively timbers, the rock was thoroughly scaled, and as_ shafts. A site was selected on the bank of Ron 


- ed. But little steel roof support.was needed. this timber has been removed, additional scaling dout Creek near the tunnel line and about one- 

emporary timbering is permitted to be set so has been done. So far no accident worthy the half mile from the High Falls station of the 
g to encroach upon space within which perma- name has occurred with the removal of tempor- Kingston branch of the New York, Ontario & 
nt timbering or projecting rock is forbidden. ary timbering and the placing of concrete in the Western R. R. In this situation abundant good 
‘ig. 4 shows types of support. For the tem- reaches of tunnel so supported. ‘The tunnel has water is at hand for steam making, condensing 
‘rary timbering, caps ranged from 5 to 9 ft. been driven by the usual American method of a and cooling, and a short spur track, built by 
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the contractor, delivers coal at suff 
tion to discharge into the tops of t} 
without lifting. Being between Sha: 
and 5, the power plant is near the mi, 
tunnel. In the immediate vicinity a 
chine shop, principal storehouses for «: 
other supplies, a barn, a lumber yard 
contractor’s main office. The machiner: 
new and of high class. The compres 
two-stage, and the air is both inter-c. 
after-cooled, thus keeping practically 
ture out of the pipe lines. An interix 
the power plant is shown by the fron 
graving. Figures relating to this plan 
ulated on the opposite page: 
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FIG. 9. CONTINUED. 


The discrepancy between widths of concrete-lining in the vertical section and in the sectional plan 0-0 appears 
to be due to the fact that the original drawings were prepared on different dates.) 
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Woterproof felt 
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SECTION J-J 


Stacks, 6 steel, guyed, 95 ft 
for Stirling boilers, and 


Heine boilers 


Fuel, buckwheat coal 
Forced draft, 2 American 


control system 


Boiler-feed pumps, 4, 
Feed-water heaters, 
Steam-gage pressure 


air per min 


No. 3 


> 


Stirling; 
1,750 HP 


Buffalo 
2, Cochrane 


2 batteries, Heine, 


high, four 42 ins. diameter 
two 66 ins. diameter 


Blower Co.'s engines, A: 


at boilers, 135 Ibs 
Air compressors, 10, Ingersall-Rand, Imperial type, hig 
speed, cross-compound, 


high-pressure 
Combined capacity of compressors, 23,000 cu. ft. of free 


Individual capacity of compressors, 8 at 2,400 cu. ft 
min.; 2 at 1,700 cu. ft. per min 


Air pressure at receiver, 


110 lbs. per sq. in 


Air pressure at ends of transmission line, 107 Ibs 


sq. in. 


Air pressure at drills 


per sq. in. 
Air main, 12 ins 


Power-house, frame, 


in tunnel headings, about 95 


diameter for about 10,500 ft., 10 
diameter for 6,600 ft., and 8 ins 

Pipe joints of the Dresser type throughout the main liné¢ 

Re-heater at each shaft, capacity 1,200 cu. ft. per min., 
heated by coke. 

Gain in efficiency claimed for 


the heaters, 30% 


82 x 170 ft 
Foundations, concrete for buildings and machinery. 


Dimensions, Force and Progress. 


Statistical information 


about Rondout siphon 


may be tabulated as follows: 


Length between centers of end shafts Pere 2 
Length of waterway, including end shafts . 24,869 ft 
i ickide avnes 14 ft. 6 ins 


Diameter inside 


Area of waterway 


Hydraulic radius 


Wetted perimeter ‘ 
Sure average capacity of siphon.............. 00 m.g.d 
Mean velocity for this quantity....... .. 46 ft. per sec. 


concrete 


cross-section.......... . 165.1 sq 
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Probable max. hydraulic capacity of, siphon.. 670 m.g.d. 
Total loss of head in tunnel and waterway 
shafts, including .25-ft. at downtake chamber 
and at uptake 
Average diameter of excavation 
Average thickness of concrete lining............ 
Number of shafts 
Depths of shafts from surface of ground, 
order from north to south: Downtake, 593 ft.; 
No. 2, 446 ft.; No. 3, 374 ft.; No. 4, 498 ft., 
drainage, 407 ft.; No. 6, 527 ft.; No. 7, 514 ft.; 
uptake, 710 ft.; total, 4,160 ft.; in earth, 310 
ft.; in rock -. 3,850 ft. 
Maximum in earth, Shaft No. 84 ft. 
Size of five temporary rectangular construc- 
tion shafts, outside of timbers.............. 10x 22 ft. 
Inside of timbers... 8 x 20 ft. 
Shaft timbers: 10 x 10-in. wall plates; 6 x 8-in 
buntons; 2-in. lagging 
Shafts Nos. 1, 5. and 8 (downtake, drainage 
and uptake) are circular, diameters inside 
concrete lining 14 ft. 6-ins., 14 ft., 14 ft. 6 ins. 
Minimum rock cover over tunnel 
Minimum rock and earth cover—that is, mini- 
mum depth of tunnel below surface............ 330 ft 
Maximum internal pressure when tun- 
nel is in service 310 Ibs. per sq. in 
Maximum internal pressure in excess of ground 
water pressure, about 130 Ibs. per sq. in 
Maximum external pressure from ground 
water when tunnel is empty . per sq. in 
tock formations pierced by tunnel: Hamilton, 
High Fails, Esopus and Hudson River shales; 
Binnewater sandstone; Onondaga and Hel- 
derberg limestones; Shawangunk grit, a 
quartz conglomerate 
Depth of tunnel below hydraulic gradient: 
710 + ft. for 12,000 + ft.; and 560 + ft. for 
11,600 4 ft 
Depth of tunnel below sea level: 100 + ft. for 
11,384 ft.; and 250 + ft. for 11,269 ft.; the 
two levels are connected by 955 ft. of 15% 
incline 
Average rate of sinking rectangular 
shafts (except No. 4) (Shafts 2, 3, 6, 7) 58 ft. per mo 
Average rate of sinking circular shafts 
(Shafts 1, 5, ! 56 ft. per mo 
Maximum progress sinking shafts (No. 
circular, in Hamilton shale).......... 138 ft. per mo 
Average rate of driving tunnel (except 
between Shafts Nos. 3 . per mo 
Maximum progress driving tunnel 
section in Hudson River shale)........488% ft. per mo 
Height of heading, about half diameter of tunnel. 
Drill holes in tunnel! heading per round: 
6 cut, 6 relief, 10 rim, total 
Length of heading drill holes: cut 10 to 
Others, & to 10 ft 
Holes in bench per round: 4 in each of 2 rows, 
spaced 4 ft. apart in row 
Kind of drill: 3%4-in. Ingersoll-Rand, 4 in 
heading, on 2 vertical columns; 2 on bench, 
on tripods. 
Shaft cages, 68 s., balanced (except 
Shaft No. 1) 2 
Hoisting speed per min 
Kind of hoists: Lambert 1 <« 16 ins 
Tunnel cars, steel side-dump, 40-cu. ft 
Koppell; track, 30-in. gage, turnouts 
1,000 ft. apart 
Drilling force: Heading foreman; 6 drill 
men; 6 helpers; 1 nipper. 
Mucking force: Foreman, 8 shovelers, 4 
barrow-men in heading; 6 shovelers, 2 
drivers, water-boy, 2 mules, at bench 
Number of hours per 
Shifts per day: Driving tunnel, drill 
men, 2 (8S to 4.30, day and night); 
muckers, 3 
Explosive: 0% dynamite, 175 to 200 Ibs. 
per round. 
Total excavation from shafts and tunnel, 
solid measurement in place; shafts, 
40,000 cu. yds.; tunnel, 260,000 cu yds.300,000 cu. yds 
Average quantity of solid rock per linear 
foot of tunnel 10.0 cu. yds. 
Total concrete, shafts and tunnel approx. 121,000 cu. yds 


Av. concrete per lin. ft, of tunnel lining 3.7 cu. yds. 


(a) Rate of placing invert to Dee. 31, 1910 
Lin. ft. of tunnel, av.. 0 ft. per mo 
Lin. ft. of tumnel, Max..........-+0+8 , . per mo. 

(a) Rate of placing side walls, to 
31, 1910: 

Lin. ft. of tunnel, av...... 
Lin, ft. of tunnel, max 5 wil 
(a) Rate of placing arch to Dec. ¢ - 
Lin. ft. of tunnel, jj ,760 ft. per mo 
Lin. ft. of tunnel, max 4 per mo 

Mixture of concrete, 1 part cement 
broken stone and 2 parts sand. 

Mixture of 1:1 grout: 1 bag (0.9 cu. ft.) ce 
ment, 95 Ibs,; 1 bag (0.7 cu. ft.) sand, 75 
Ibs.; 1.21 cu. ft. water, 75.6 Ibs.; total, 245.6 
Ibs.; water, 30% 

Sand for grout, 100% through sieve having 100) 
openings per sq. in., 75% through 1,600 open- 
ings; obtained from a bank 

Pressure used in grouting, 40 to 300 Ibs. per 
q. in P 

Kinds of cement: Alpha and Giant Portland 
in concrete; Giant in grout 

Approximate average costs to city, per linear 
foot: Tunnel, $180; end shafts, $285 in rock, 
$250 in earth; drainage shaft, $335 in rock, 
$400 in earth, based on *contract prices; do 
not include engineering, real estate, nor 
Board's administrative expenses. 

Date of contract, June 12, 1908; amount, ap- 
proximate 


....-.1,600 ft. per mo. 
.. 4,511 ft. per mo. 


6,290 000 


Contractor, The T. A. Gillespie Co., New York 

City E 
Construction time allowed in contract 54 mos 
Percentage of work done April 1, is 


(a) Averages are for total elapsed time from the be- 
ginning of the given operation. Work was in progress on 
the invert lining at two places simultaneously, at four 
places on the side walls, and four places on the arch. 
The maximum rates of placing concrete were made 
with about 60 lin. ft. of steel forms in use at each of 3 
places for the side walls, and about 45 ft. of steel forms 
at each of 5 places for the arc h. 


*For canvass of bids, see Eng. News, June 4, 1908. 


Permanent Unwatering Apparatus 

Unwatering of pressure tunnels, for occasional 
cleaning and inspection and possibly more or 
less extensive repairs in the distant future, was 
deemed necessary. Owing to their depth below 
surface, the water can be removed only by 
pumping; and in order that the aqueduct might 
not be out of service too long, an attempt has 
been made to provide plant of as large capacity 
as could be put into a shaft of reasonable size. 
After prolonged study of bailing buckets and 
many other devices, motor-driven, vertical tur- 
bine pumps were chosen and the drainage shafts 
given a diameter of 14 ft. Many detail prob- 
lems had to be solved which were attended with 
more than usual difficulty because of the high 
pressures to be dealt with and the magnitude of 
the structures. 

Means for admitting water under control from 
the tunnel to the shaft during pumping, and 
convenient access from the shaft to the tunnel 
after unwatering, were necessary; but during 
the long periods the aqueduct would be uninter- 
ruptedly in service the drainage shaft must be 
securely closed and leakage prevented. With 
the shaft directly over the tunnel, the only feas- 
ible means of closing seemed to be a large metal 
cover, secured by bolts, anchored at great depth. 
For the combined Moodna-Hudson Siphon and 
the Croton Siphon, owing to the excessive depth 
and difficulty of the shafts, and other consider- 
ations, this arrangement was chosen as practi- 
cally unavoidable, but for obvious reasons a dif- 
ferent method was preferred. Consequently, for 
the remaining siphons, including the City Tun- 
nel, the drainage shafts are offset about 75 ft. 
from the tunnel and connected by a drift of 8 
ft. finished inside diameter. In each drainage 
drift, about 30 ft. from the center of the shaft, 
the size is reduced to a 4 x 6 ft. ellipse, and on 
the concrete shoulder thus formed a bronze door, 
or valve, of elliptical dome shape, is seated, clos- 
ing in the direction of the pressure from the 
tunnel Steel. interlining in the concrete lining 
of the drift, and a steel diaphragm extending 
transversely into the rock in a carefully cut slot, 
are provided to cut off leakage along the drift 
and through the rock. Very careful and thor- 
ough grouting will be done throughout. A _ by- 
pass pipe with special valves is provided to con- 
duct water from the tunnel side of the bronze 
door to the shaft. This pipe can be opened from 
the top of the shaft. Of course, the bronze door 
can be opened only when the tunnel is empty, 
and must be closed and securely bolted with its 
special gasket in place before the tunnel is 
filled. 

In order that men might in the future enter 
the shaft with confidence and readiness, it must 
be as free as practicable from squirting leaks. 
It was believed to be highly improbable that any 
single masonry lining of such extent, under the 
pressures involved, could be made sufficiently 
impervious throughout. In the offset drainage 
shafts, including the Rondout, two linings of 
rich, dense concrete were therefore decided 
upon, separated by a layer of tiles with vertical 
ribs on one side. These tiles are to be placed 
with their ribs in line and against the face of 
the outer lining in such a way as to form con- 
tinuous vertical channels from top to bottom 
of the shaft. The inner or smooth face of the 
tiles is to be covered with waterproofing (Hy- 
drex felt or equivalent), applied in horizontal 
strips with all joints cemented by heating and 
pressing with electrical tools. After the outer 
concrete lining has attained sufficient strength, 
and before the tiles are placed, thorough grout- 
ing is to be done, as in the tunnel. On the 
inner lining are to be formed two sets of vertical 
conerete guides for purposes explained below. 
The shaft will probably stand full of water, ex- 
cept when pumped out. Fig. 9 shows the general 
arrangement and several details of the drainage 
shaft and drift. 

The pumping outfit is not to be kept in the 
drainage shaft, but in a chamber with a perma- 
nent superstructure, over the shaft. A deep, 
cylindrical, steel float will contain the machinery 
when in operation. This float is-12 ft. 9 ins. in 
diameter and provided with a pair of steel guides 


caper 
to engage the concrete guides on the 4 


the shaft. The float is about 22% ft 
Supports a steel platform on whic} 
can be landed. The float has a doy 
tight bottom containing substantia! 
support the machinery. The upper p: 
float is provided with louvres for \, 
It is the intention to provide a float 
drainage shaft, but to transport the py 
from place to place as needed. 

The pumping outfit consists, in the 
two 4-stage vertical turbine pumps, d 
the Board along established lines, o; 
gals. daily capacity each against hk 
600 ft., including friction; two 450-} 
volt, squirrel-cage induction motor 
connected to the pumps, running at 
about 1,800 r.p.m.; three 250-KW. © 
and oil-cooled transformers, and disc} 

10 ins. in diameter, in 20-ft. sections 
tor consisting of a cage and hoist is | 
getting up and down from the fi 
pumping, as it will require several da 
out any siphon. This elevator will a 
ful for men and materials during clea 
pairs, and is arranged for carrying a 
nel car. The shaft extends below th. 
a sump, of such depth that the wor 
form on. top of the float will be at 
vation. The float will be connected 
surface by telephone, and provided wi 
lights, a small blower for ventilation 
necessary controlling devices for all « 
Certain operations, such as the star! 
stopping of the motors, can also be 
from the head of the shaft. Ordinari! 
tendant will be in the float while the 
is in operation. 

The pump-discharge pipe rises vertica 
center of the shaft and is steadied by 
steel supports about 20 ft. apart, tra 
the same concrete guides in the shaft 
float. As the float sinks, attendants at 
of the shaft will add lengths of pipe 
is lap-welded and has wrought-stee 
equipped with hinged bolts which can lx 
tightened. The nuts are prevented from 
turned off the bolts by peening a washer on 
end of each bolt. Adjustment in the lengt! 
the discharge piping between the additions 
pipe sections, is accomplished automatically 
a telescoping U-shaped outlet pipe. The 
electrical connections to the float are com! 
into a cable, which is paid out from 
mounted at the head of the shaft and equi 
with collector rings on the end of the ree! jo 
nal. A contract for this novel pumping outfit 
for the Rondout siphon was recently ewarded 
to the D’Olier Engineering Co., of Philadelphi 
Its general arrangement and some details 
shown in Fig. 9. When the tunnel is to 
emptied the machinery will be installed, wit 
the aid of a traveling crane, in the float, whi 
the latter is in a well in the chamber. Afiler 
the outfit is in readiness, the float will be moved 
over the shaft, properly centered, and the con- 
nections made of the discharge piping and el 
tric cable. 

A lead-lined iron pipe, 16 ins. in diameter, 
tends from bottom to top of the drainage shaft 
providing means for blowing off the water in 
end shafts above the level of the top ot! 
drainage shaft, and for refilling the shaft »: 
to bring the float back to ‘the surface. © 
erable difficulty was experienced in manuf 
ing this pipe and it has not proved wholly 
factory. The difficulties have, however, 
sufficiently mastered so that the purpose ca! 
safely served. In the light of this exper 
bronze pipe would be adopted for similar work 
in the future. Shaft No. 5 was chosen a 
drainage shaft for Rondout Siphon, being in 
deep part of the siphon and close to the ¢ 
where the water could be conveniently 
charged. 

Much information about the design and « l- 
struction is given so clearly by the illustrat) ns 
that it is not necessary to -translate it int 
words. The downtake, uptake and drat 
shaft each is to have a permanent masonry 
perstructure erected over its chamber, f 
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esigns by the Board’s Staff Architect, 


leas 

a ncoln Rogers. The Board’s Consulting 
Land Engineer, Mr. Charles W. Leavitt, 
Ir iven attention to the surroundings of 
thes lings, and has also advised about the 
ger rangement and surface treatment of 
che piles at the shafts, so as to prevent 
ong ining as monumental eyesores for un- 
8 s after the completion of the aqueduct. 
Ru it expense is necessitated by this atten- 
Ho the esthetic side of the work, the chief 
req s being forethought and definite, well- 
on ed plans for guidance in placing the ex- 
ay materials without rehandling, excepting 
sm uantities. 

Mrs. Charles Strauss, Charles N. Chadwick 
and n F. Galvin are now the Commissioners 
if t Board of Water Supply, charged with the 
exer m of projects for additional water sup- 
ply New York City. Mr. J. Waldo Smith is 
Chie: engineer, and Mr. Merritt H. Smith, Dep- 
uty ief Engineer; and Messrs. John R. Free- 
man, William H. Burr, Frederic P. Stearns and 
Alf Noble are Consulting Engineers. Mr 
Robi Ridgway is the engineer in charge of the 
Northern Aqueduct Department, in which the 
principal deep pressure tunnels are situated 
From the survey period to April 1, 1911, Mr. 
Lazarus White was Division Engineer of the 
Esopus Division, embracing the Rondout Pres- 


cure tunnel; at the date mentioned he was trans- 
ferred to the City Aqueduct Department, leaving 
his former deputy, Assisstant Engineer John P. 
Hogan, in charge. The contract, the designs and 
many of the preliminary studies were prepared 
Headquarters department, Mr. Thomas H 
Wiggin, Designing Engineer, under the super- 
visio’ cf the writer. Mr. Robert Swan is Vice 
President and General Manager, and Mr. R. J. 
Gillespie, General Superintendent, in control of 
operations for the contractor. Shaft and tunnel 
in and are 


by 


lining and concreting are progress, 
expected to continue during the summer and 
fall. 


—— 
WATER FILTRATION FOR BALTIMORE, MD., and, 
until a plant can be built, treatment “by chlorine [hy- 
pochlorite?] or other improved chemical method,’’ has 
ust been recommended by a grand jury 


es asia 


HOW AN AUTOMOBILE TIRE DESTROYS A MAC- 
ADAM ROAD.—At last the palpable fallacy, which seems 
to have been so plausible as to secure wide acceptance 
even among motorists—the fallacy of the suction of the 
tire on the road—is beginning to give way before a much 
more reasonable theory to explain the effect of a pneu- 
matic tire in extracting the fine loose dusty material 
with which it used to be customary to bind together the 
granite nodules which form a good macadam road. To- 
day it is seen that the rubber of the tire is stretched 
as it rolls, and that on rising from the ground it reverts 
rapidly to its unstretched condition, giving a slight 
backward “‘flick’’ to the dusty binder which had become 
imbedded in the tread during its brief moment of forcible 
contact with the road. This flick is additional to the 
kick given by the driven wheels when more power is 
transmitted through them than the adhesion between tire 
and road warrants. The flick will certainly pick out and 
throw away fine binding dust, raising it an inch or 
two above the road. This is the explanation of that 
which has been called the suction of the tire. The fall of 
pressure caused by the car in its wake owing to its bad 
“lines’’ (from an aeronautical point of view) is a very 
slight one, but covers a large volume of air, and it is 
this quasi-vacuous space which is refilled by eddying 
urrents flowing in to restore the equilibrium of atmos- 
pherie pressure which picks up and raises to a re 

ne 
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The Locomotives Exhibited at the Brussels 


Exhibition, 1910. 


The railway exhibits of the International 
hibition at. Brussels (Belgium) last year 
very extensive, and although they related mainly 
to European railways some notes of the locomo- 
will be of interest indicating some 
modern tendencies in foreign locomotive de- 


Ex- 
were 


tives as of 
the 
sign. 

These locomotives have been described very 
fully by Mr. M. A. Schubert (of the Motive Power 
Department of the Northern Ry. of France) in a 
of articles in the “Revue 
Chemins de Fer’; from these articles 
the following information as to the special 
tures of the exhibit. 

The exhibit included 56 locomotives, 15 
cars, passenger cars, 2 baggage cars 
freight cars. Of the locomotives, 31 were 
in Belgium, 14 in Germany, { in France and 2 in 


des 
take 
fea 


Generale 
we 


series 


motor 
and 
built 


or Q7 
ot ot 


Italy. Further, 20 of them were for secondary, 
local and industrial railways. Most of these 
were of narrow gage. All the engines were for 
European railways, except that some of the 
“secondary” engines were for Brazil and East 
Africa. Classified by wheel arrangements, the 
locomotives were as shown in Table I. 
TABLE I.—LOCOMOTIVES AT THE BRUSSELS EXHI 
BITION (1910) 
Trunk line railways. Secondary railways 
Class. No. Class. No Class No 
2-4-0 1 4-6-0 11 0-4-0 6 
- 4-4-2 3 4-6-2 7 0-6-0 11 
4-4-4 1 0.8-0 3 2-8-0 1 
0-6-0 1 4-8-0 1 4-8-0 1 
2-6-0 1 0-10-0 2 0-6-6-0 } 1 
1-10-0 5 Mallet | 
Of the 36 main line standard gage engines, 12 


were four-cylinder compounds, and 27 (including 
five of the compounds) were equipped with super- 
heaters. The superheaters were all Of the 
Schmidt type, except that one engine of the East 
ern Ry., of France, had a helicoidal superheater 
designed on this railway. Of the 24 simple en 
gines, it remarkable that 14 had four cylin- 
ders; seven had two outside cylinders and three 
had two inside cylinders. The total weight 
ranged from 52 to 104 tons, with 52 and SS tons 
respectively on the driving wheels. The light- 
engine was of the 0-6-0 class, while four 
104-ton engines were of the 2-10-0 (Bel- 
gium). Only three of the main line engines were 
tank engines. Of the tenders, one had four 
wheels (but was attached to a French 2-10-0 en- 
gine), 22 had six wheels, and 10 had eight 
wheels. In some of the French six-wheel tend- 
the axles were not spaced equally, but had 
one at the front end and the others (as close to- 
gether as possible) at the rear end. 


is 


est 


class 


ers, 


Four-Cylinder Simple Locomotives. 

While three and four-cylinder simple engines 
have been uSed experimentally or for special 
service in this country and in Europe, the Bel- 
gian State Railways have the distinction of using 
large numbers of engines of this type in regular 
service. There were no less than 14 of these 
engines at the exhibition, all except one being 
for the above railway system but built by vari- 
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(4-6-0, 4-6-2 
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this 


2-10-0), and thei: 
Table Il.* Mr 
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grades 
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axles distributed in 
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Sec 


are handling very heavy frei trains 
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load 


mu 


equalized with 
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ay 


a load is carried on a. spherical 


supported by which rest on 


both 
weight 


[rames 
of 


available f« 


axle boxes, thus in 
This 
engi 


or 
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Other Types of Locomotives. 
1-4-4 engine 
Northern 
firebox behind the 
this too great axle 
firebox was built up of water tul Both 
had 36-in. Is. Each axle’ of this 
truck 11 te while 
loads were 17.3 tons fi 
the leading truck 
been applied to 

built haul 
h. on of 
the ising 
is 
axles. The 
four-coupled 
ft. 6 to 6 
gines for similar 


s a fast 


The 
the 


wa passenger engin 
It had a 
ind load at 
This 


trucks 


for Ry. of France 


driving axles the 


point was for a single 
eS 
w hee trailing 
ither axle 
ind 10 
irrangement 
of the 4-6-4 
tons at 66 


such 


carried over the 
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the drive tons 
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two 
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weight 
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m. grades trains 
incre 


to 


in 
engines with 
of 
passenger 
11 ins.; 
service 


use six coupled 
the 


diameter driving wheels on 
fast 


ft 


engines was from 
on the six-coupled en- 
the largest diameter 
was 6 ft. 10 With the increasing weight of 
freight trains, tendency to n 
gines with five driving axles, and having a 
truck or radial axle four-wheel 
truck. All but two of the engines with four and 
five coupled for freight service, and 
their driving wheels ranged from 49% to 60 ins 


ins. 


ins. 
there is a use e 
pony 
instead of a 


axles were 


*Some notes of the locomotives at the exhibition at 
Liege (Belgium) in 1905 were published in our issue of 


23, 1906. 








height the dust which has been _ loosened by Aug. 
flick and kick of the tire.—‘‘London Times’’ Engineering ous firms. The other one was for the Prussian +The 4-6-0 four-cylinder simple engines of the Belgian 
eae 30. See also Engineering News of July State Railways. The Belgian engines were of _ Railways were described in our issue of Aug. 23, 
TABLE II.—DIMENSIONS OF REPRESENTATIVE LOCOMOTIVES AT THE BRUSSELS EXHIBITION, 1910 
Paris, Lyons 

Railway ........ Revenetrusvvewe coeee Oo ———————Belgian State.— ———————, Northern (France). Prussian State. Bavarian State & Med Italian State 
Class (C. = Comp.) (S = Simple)..... (S) 4-6-0 _ (S) 4-6-2 (S) 2-10-0 (C) 4-4-4 (S) 4-6-0 (C) 4-6-2 (C) 4-8-0 C) 0-10.0 
Cylinders, h. p., ims...... wea es cones (4) 17.8 x 25.6 (4) 20 x 26.4 (4) 20 x 26.4 (2) 13.6 x 25.6 (4) 17.2 25.2 (2) 17 24.4 (2) 15.2 26 (2) 15.0 Nj 
Cylinders, }. p., IMS....e-eeeesseeeeeees dGeacees P cteee a ose¥ ees (2) 22.4 x 25.6 ee ee (2) 26 x 26.8 (2) 24.0 260 «(2) 24.4 at 
Ratio of vol. of cylS.....+---++++++ ee nocceees Sesseees teense 2.71 teed 2.33 2.49 ° 64 
Driving wheels .......++ Se ccbeecccene 79% ins. 79% ins. 58 ins. 81 ins 79% ins 73 ins 60 ins 34 ip 
Wheelbase, driving.......----++++s+++s 13.9 ft. 13.45 ft. 24.30 ft 7 ft. 7.5 ft. 1 18.0 ft 19.68 ft 
Wheelbase, engine ......0-e.seeeceeees 28.5 ft. 37.47 ft 33.17 ft. 32.67 ft. 20.0 ft ’ 30.3 ft 19.68 ff 
Weight, on drivers, tons........ oe 53 57 88 ‘ m 6) 7h 
Veight, engine, tons........+-+--+ maa'ewe 81 _ 102 _ 104 77 77 2 sane 73 

toiler, diameter .......++..e++ceeeeees 5.40 ¢ 5.9 ft. 5.9 ft 1.0 ft 5.2 ft 53.0 ft 5.2 ft 
Boiler, height to center............+. ‘ 9.25 ft 9.35 ft. 9.5 ft. 9.2 ft 9.2 ft. 0. S55 ft 92 tt 
“irebox, at grate, ft.......ccccccccsees 10 x 3.3 8.2 x 6.56 9.5 x 5.7 7.2 x 5.3 8.53 x 3.6 6.8 10 2 T1 x 32 
soiler pressure, lbs..... Beet aet runes se 146 210 210 270 120 ‘ 240) 240 

ubes; length, ft........ daxene ov saabes 13.12 16.4 16.4 14.27 16 14 17 

leat. surface: Tubes, sq. ft............ 1,494 2,367 2,367 916 1,514 2,19% 2,489 2.416 

a. a Se Sere aeeutks 177 215 204 118 146 1 171 124 
TORRES BGs PTR ci eb ces ce cueee cece ee 1,671 2,582 2,571 1,034 1,660 2,3 2,664) 2.540 

iperheat. surface, sq. ft.....-seee+-s 407 667 667 None 69 None None 

PURINES Thao at as 0.55 5s te at nee 68 34.2 54 35 38 28 33 27.6 

ender, CIASB 2.2.2.5 eee eeees ac Aaa ed 6-wheel 8-wheel 6-wheel 6-wheel 8-wheel 8-wheel 6-wheel 6-wheel 
Veight, loaded, tons..............+ 48 53 53% 42 ” 55 oo 26; 

ORE UOMS ei er idedoescicsecesecenes 6 7 7 6 3 nth 5 t (on engine) 
Vater, toms ........ fc avccesecerececess 20 24 24 19 2 26 16 i3 
ength over engine and tender 58.4 ft 70.2 ft. 66 ft. 64 ft 63.5 ft 70 ft 64 ft 87.4 ft 
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diameter. The exceptions noted were engines 
with 5-ft. driving wheels for passenger service 
on mountain divisions of the Paris, Lyons & 
Mediterranean Ry. (4-8-0) and the Paris & Or- 
leans Ry. (2-10-0). 

The four-cylinder arrangement for the 4-6-0 
simple engine of the Prusian State Railways was 
adopted to ensure proper balance of the moving 
parts, as the engine is designed to handle trains 
at 62 m. p. h. The 4-6-2 engine for the Ba- 
varian State Railways is a four-cylinder com- 
pound, with four piston valves and the Schmidt 
superheater. The cylinders are all in line under 
the smokebox (the inside high-pressure cylinders 
being inclined), and all drive the second driving 
axle. The firebox is wide, entirely above the 
bar frames; the back head is inclined and has 
two firedoors. The ashpan is in three sections, 
one between and the other outside of the frames. 

The 0-10-0 engine for the Italian State Rail- 
ways is a four-cylinder compound, but operates 
practically as a double two-cylinder compound, 
each side having a high-pressure and a low-pres- 
sure cylinder served by a single piston valve. In 
this way each side of the engine is balanced. The 
cylinders are all in line, with the inside cylinders 
inclined. Engines of this class work trains of 
200 to 270 tons on a line having grades of 1 to 
2%%, and curves of 6°. Coal is carried in a rear 
bunker on the engine frames. The tender has a 
cylindrical tank and a baggage compartment, 
thus avoiding the use of an extra baggage car. 

The 2-10-0 locomotive for the Paris & Orleans 
Ry. was of a type designed to handle passenger 
trains of 370 tons on 2% grades at speeds of 25 
to 28 m. p. h., and freight trains of 1,200 tons 
on 0.5% grades at 28 m. p. h. 


General Features of the Locomotives. 


The comparatively small number of compounds 
is taken to indicate that the compound system is 
not increasing in favor, and France alone con- 
tinues to adopt this system extensively. Ger- 
many, which built compounds (usually of the 
two-cylinder type) about 1900, seems to have re- 
verted to the simple engine. Belgium, which 
built several ‘four-cylinder compounds about 
1905, has now definitely adopted a four-cylinder 
simple type for heavy service, for reasons noted 
above. 

The ratio of volume of high-pressure and low- 
pressure cylinders was from 2.26 to 2.82, except 
that in one engine, mentioned below, it was as 
low as 1.38. In two of the four-cylinder com- 
pounds, the length of stroke was not uniform. 
In the 4-6-2 engine for the Bavarian State Rail- 
ways the high and low-pressure cylinders were 
respectively 17 x 24.4 ins. and 26 x 26.8 ins. 
(ratio of volume 2.33); in a 2-10-0 engine of the 
Paris & Orleans Ry. they were 22.4 x 24.8 ins. 
and 26.4 x 28 ins. (ratio 1.38). Seven of the com- 
pounds had the high-pressure cylinders outside, 
four had them on the inside, and one had the 
two high-pressure cylinders on one side and 
two low-pressure cylinders on the other side. 
The greater weight of the low-pressure cylinders 
and motion makes it desirable to place them be- 
tween the frames, but with very large cylinders 
this is impracticable. Most of the engines with 
outside low-pressure cylinders were for slow 
speed service, and one of them had these cylin- 
ders of 26 ins. diameter. Some of the fast en- 
gines with inside low-pressure cylinders had the 
frames bent or offset so as to admit of this ar- 
rangement. Of the 12 engines, nine had the high 
and low-pressure cylinders driving two separate 
axles, while three had all the cylinders driving 
one axle. All the compounds were equipped with 
starting valves for admitting live steam to the 
low-pressure cylinders. In the French engines 
and one of the German engines, the superheaters 
were applied to compound engines; the others 
having superheaters were simple engines. 

The largest diameter of boiler was 6 ft., and 
the greatest length of tubes 20 ft. 6 ins. The 
Serve ribbed tubes were employed in only a few 
engines (French); the plain tubes were generally 
of steel, but the Belgian engines had brass tubes 
with steel ferrules. An objection to the Serve 
tubes is that they cause trouble with the tube 
sheets when the length exceeds 14 ft. 9 ins. For 


this reason, some of the French railways have 
abandoned their use, in spite of their advantages 
in regard to the generation of steam. While 
brass tubes have been largely abandoned, the 
Belgian State Rys. continue their use, but in 
order to cOmpensate for the difference in ex- 
pansion between the tubes and the boiler barrel, 
the tubes are given a slight camber. The super- 
heater tubes in the same boiler, however, are of 
steel and without camber. A locomotive of the 
Prussian State Railways had segmental cylin- 
drical shields placed across the smokebox to shut 
off the current of gas through the superheater 
tubes when the throttle is closed. 

The boiler pressures of the simple engines were 
in general about 170 Ibs., but as high as 200 lbs. 
on the Belgian engines. For the compounds, the 
pressures were from 200 to 227 Ibs., except that 
a French locomotive with water-tube firebox 
carried 255 lbs. (Engineering News, Sept. 22, 
1910). On this engine (and another French en- 
gine carrying 227 lbs.) the boiler plates are %-in. 
thick. 

The grate area of a number of the engines ex- 
ceeded 33 sq. ft., and the maximum was 55 sq. 
ft. in some of the Belgian engines of the 4-6-2 
class. Mr. Schubert states that while this area 
has been exceeded in American engines it ap- 
proaches the limit of size of firebox which can be 
fired properly by one man, since it requires the 
firing of about 4,400 lbs. of coal per hour. On 
these particular Belgian engines ‘the fuel con- 
sists of coal briquettes, which are fired without 
being broken. For large grate area, it was 
necessary to abandon the ordinary firebox, placed 
between the frames. Where the size of driving 
wheels does not admit of placing the wide fire- 
box above them, it has been necessary to add a 
trailing axle to support the weight; in two 
French engines of the 4-6-2 class, the forward 
part is between the frames while the rear por- 
tion is much wider (3.2 ft. and 6.2 ft.); the length 
is 9 ft. 6 ins. This arrangement enables the 
wheelbase to be kept short. In some of the en- 
gines, a deep firebox 6 ft. 6 ins. wide is used, 
being placed between the trailing axle and the 
rear driving axle; this necessitates spacing these 
axles 12 to 13 ft. apart. 

The staybolts were generally of copper, but 
some of the French engines had staybolts of 
manganese-bronze for part of the firebox. The 
strength of the latter (when heated) is greater, 
but the heads are reduced more rapidly, es- 
pecially in the lower rows where the heads are 
subject to direct contact with the flames. For 
this reason the bronze staybolts are confined to 
the upper part of the firebox. The boilers of a 
4-4-2 engine for the Prussian State Railways 
had some of the staybolts fitted to sleeves or 
sockets inserted in the outside plates; a nut is 
screwed upon the head of the staybolt (bearing 
upon the end of the socket) and a cap is 
screwed upon the socket to cover the nut. 
These staybolts are of manganese bronze. They 
are used for the two end rows of vertical crown 
stays (connecting a flat crown sheet to a. cir- 
cular outer sheet) and for the four top rows in 
the side sheets. 

The firedoors were of various types, some 
sliding, others opening inward or outward. Most 
of the German and some of the Belgian engines 
had the Marcotti door, which opens inward and 
is hung on horizontal hinges at the top. Two jets 
of steam are directed into the firebox just above 
the door, being directed downward to the level 
of the brick arch, so as to form a curtain of 
steam which, in combination with the air ad- 
mitted at the door, will ensure complete com- 
bustion and prevent the emission of smoke when 
firing. The door was formerly made to be closed 
automatically by a dashpot or cataract, but this 
arrangement is now omitted. The same ap- 
paratus includes an automatic attachment for 
admitting steam to the blower when the throttle 
is closed. The use of the Marcotti system has 
been shown to effect an economy of 5 to 7% in 
fuel consumption. As a result of extended tests, 
the system was applied to 60 engines for oper- 
ating local trains in Berlin, so that coke might 
be replaced by a cheaper fuel. 

Most of the compound and simple engines with 


ee 
superheaters had four piston Valves, 


them had slide valves for the low-pres 
ders. Of the compounds using satura 
some had the above arrangements, on 
Vauclain system with only two pist, 
for the four cylinders, and one had 
poppet valves on the high-pressure an 
valves on the low pressure cylinder 
simple engines using saturated steam }, 
slide valves. The Walschaerts valve 
used on the French and Belgian eng 
the Heusinger gear on the German eng 

Plate frames were used in most « 
three of the German engines had }h 
Cast steel was used generally for the 
ters. The crank axles were of specia 
steel (mainly nickel steel); those of t} 
engines were bored at the center. 

The cabs were generally spacious, 
large engines the sides are bent so 
within the clearance limits. Many of 
seats for the men (which is a con 
modern equipment for foreign engin 
the German and Belgian engines 
closed the open space between the cx 
tender. In some of the engines the 
“‘wind-splitting’ wedge-shaped front 
many of them the cab had a monitor 
deck ventilators. The cabs of the G: 
gines also had name plates over th 
operating levers, valves, etc., and som 
had compressed gas for lighting. Al! 
speed engines were equipped with 5s; 
cators of some kind. The greatest to! 
to top of smokestack was 14 ft. 3 ins, 
majority of cases this height was 14 f! 
Of the 36 engines, 26 had the Wes 
brake, 3 the Knorr brake, 3 a steam 
the Westinghouse-Henry brake, and 2 
brake. 
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Secondary Locumotives. 


Of the 20 locomotives of this class, 11 were {, 
industrial railways, 6 for secondary or |0«al raii- 
ways and three for colonial railways. Thos 
with four and six driving wheels presented n 
special features, except the use of the Schmid: 
superheater in three cases. The two eight- 
coupled engines and the Mallet engine wer 
notable on account of their high power for nar- 
row-gage railways (3 ft. 3% ins. and 3 ft. 6 ins.) 
The Mallet 60-ton engine for the Guines Rail- 
ways (Kanakra to the Niger), takes trains 
800 tons on grades of 0.7 and 0.8% at 9% m. p. ! 
and trains of 225 tons on grades of 2% at 1 
m. p. h. All were tank engines (including th 
Mallet engine), except two for export which had 
eight-wheel tenders). All had outside cylinders 
The total weight ranged from 14 to 50 tons (0 
60 tons for the Mallet engine). An engine of th 
0-6-0 class for local lines in Belgium (laid 
partly in streets and along the sides of country 
roads) had a steel cabin or housing to enclos¢ 
the machinery and boiler. A roof extended the 
entire length, including a platform or cab at 
each end. This arrangement is common for en- 
gines on lines of this class. 

An industrial locomotive of English make (not 
included in the railway exhibit) was a tank en- 
gine of the 0-4-0 class fitted with a 4-ton crane 
A turntable above the cab carried a horizontal 
counterweighted boom; this boom could hoist 
2 tons at 20 ft. radius, 3 tons at 15 ft. and 4 
tons at 12 ft. The machine was intended for us¢ 
at docks, freight yards, manufacturing p):'\ts, 
etc. 
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BRICK PAVING FOR COUNTRY ROADS is t 
adopted in Washington Co., Pa. The county author''es 
have arranged to issue half a million dollars in bonds 
for highway improvement, and have specified that b kK 
instead of macadam is to be used for the surface. 


—$—$—— 


THE CRUSADE AGAINST THE AUTOMOBILE 5! 
nuisance by the New York Department of Health 
sulted in 1,819 arrests between Sept. 29, 1910, 
April 26, 1911, inclusive. In 1,655 of the cases ' 
aggregating $4,556 were imposed. Five of the per 
arrested are yet to be tried; sentence was suspende’ 
84 cases and 75 wére discharged, 
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is low in the Philadelphia sludge as in that of 
the Emscher District, 
average percentage of 
much less. 

It remains yet to be determined whether any 
of our highly sulphated waters after passing 
through the tank will produce sludge with foul 
smelling gases that cause our older sewage dis- 
posal plants to be offensive, provided the sewage 
is fairly fresh when it reaches the works. It 
further remains to establish the time difference, 
if there is any substantial difference, in the rate 
if subsidence between the stronger European and 
more dilute American sewages, both flowing the 
same distance with the same velocity. 


notwithstanding that the 


total solids removed is 


Notes From the Emscher 
District.t 
By CHARLES SAVILLE.t 

The recent report of the Bureau of Surveys, 
Philadelphia, on the work at the Spring Garden 
sewage testing station, contains many well-ar- 
ranged data about modern sewage treatment 
methods that will prove of value to those having 
charge of the design or vuperation of disposal 
works, It is of special interest to me because 
of the information given relative to results ob- 
tained with a small experimental sewage clarifi- 
cation tank of the so-called Emscher or Imhoff 
type. The work of the tank is discussed from 
two points of view: (1) clarification of the sew- 
age; (2) amount and character of sludge to be 
disposed of. 

CLARIFICATION OF THE SEWAGE.—The 
average per cent. removal of total suspended 
solids in the Philadelphia crude sewage is given 


Additional 


as 52, the period of sedimentation being two 
hours. The tank was 5 ft. in diameter and 10 
ft. deep. The length of the test, about three 
months, The relatively small efficiency indi- 


cated by the figure just given can, without 
doubt, be accounted for in part (as suggested 
in the report), by the small size of the tank 
which allowed of sedimentation during a radial 
iownward and upward movement of the sewage 
through a vertical distance of only 4.5 ft. The 
tanks operating in the Emscher District remove 
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effluent. This is prevented: (1) by making the 
upper portion of the sludge-decomposing cham- 
ber (above the slots) large enough for the sludge 
to move about freely under the influence of the 
rising gases, and (2) by removing s!udge from 
the bottom of the tank with sufficient frequency 
to prevent the upper surface of the main sludge 
deposit rising above a point 2 3 ft. below 
the slots. In studying the results of the test 
at Philadelphia it should be remembered that 
the tank was in operation for only a compara- 
tively short period. The conditions of decompo- 
sition in the sludge chamber of such a tank are 
likely to be more uniform after the first six 
months, and there is then less movement in the 
sludge deposit. 
The Philadelphia report states that 


The Imhoff Tank studied illustrated the principle in- 
volved, inasmuch as the substantial separation of the 
sewage flow from the digesting sludge keeps the sewage 
fresh and eliminates offensive odors there being 
no appreciable loss of dissolved oxygen nor reduction of 
nitrites or nitrates during the short time of passage 
through the tank. 


or 


Similar results are obtained with the full-sized 
tanks in Germany. At certain times the raw 
sewage entering these tanks contains small 
amounts of H, S and has a slight septic odor 
as a result of the discharge into the sewers of 
septic sewage from house cesspools. Numerous 
tests have shown, however, that under such 
conditions the effluents of the tank contain less 
H, S than the inflowing sewage. 

For a satisfactory solution of the sewage dis- 
posal problem well designed and carefully built 
COMPARATIVE DATA FROM IMHOFF SEWAGE. 

TRICT, GERMANY,* AND THE PHILAI 
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sedimentation 
Results 
character 
but it may be of 
that the amount of sludge removed 
tanks at Recklinghausen, Bochum and 
N.W., in Germany, is 1.65, 2.10 and 1.39 cu 
respectively, per million of 


sewages 
readily 

know 
the 


Essen 


are 
to 


from 


yds 
gallons sewag 
treated 

The condition of 
the tank of 


delphia is described as 


the 


this 


Sludge withdrawn from 


small type operated at Phila 


different from any 
sludge chamber had 
and the resultant 
geneous : 
fensive odor. 


The sludge removed 
in the Emscher 
acteristics, 


other Fermentation in the 
broken down even resistant bodies, 
sludge was fine, granular and homo 
flowed freely and did not have an of- 


from 
district has 
likewise the decidedly 
in the Philadelphia report disap- 
entirely in a This tarry 
odor is absolutely unobjectionable and cannot be 
detected at a short distance. The report fur- 
ther states that the per cent. of the dry residue 
in the sludge found to be volatile was 388, 
compared with 50 in fresh removed 
an ordinary sedimentation The 
neous matter and fats in sludge removed 
from the Imhoff tank are shown have 
been less than in the sludge removed from any 
of the others. The volatile matter in dried 
residue of sludge from tanks operated by the 
Emschergenossenschaft is somewhat greater than 


the full-sized 


these 


tanks 
Same char- 
“tarry” odor 
mentioned 


pears few days 
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the 
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CLARIFICATION TANKS IN THE EMSCHER DIS 
JELPHIA SEWAGE TESTING STATION 
OF IMHOFF TANKS 






Recklinghausen. Bochum. Essen-N. W. Philadelphia 
rf = t -— '- ~~ , 4 . nents 
Determination. Sew- Efflu- Sew- Effiu- Sew- Efflu- Sew- Efflu 
age. ent age ent age ent ige ent 
Total suspended solids. ........ccccccccccccsececcccees 166.6 127.5 402.0 93.3 449.8 135.4 193.0 92.0 
Orannia omapeGed BOGIi 6 6 dsc ocdiiice'scccccccccccce RMS 73.5 188.9 56.4 281.6 a5 6 37.0 73.0 
ee EE re = —f 54.0 215.1 36.9 188.2 19.8 56.0 19.0 
Av. per cent. removal total suspended solids.......... 72 17 70 52 
Period of sedimentation (hours).................000000 %-1% 1-1% I 2 
Sludge—Cu. yds. per million gallons.................. ¥.65 21 1.29 0.90 
Per cent. moisture as withdrawn from tank............. 82.97 78.1 75.6 22 6 
Per cent. moisture after drying..................ce0005 65.2 63.3 52.2 64-68 
Per cent. of dry residue—volatile................-.02.5. 45.3 38.1 54.9 22.0 
Per cent. of dry residue—nitrogenous................... 1.7 1.2 1.2 1.2 
Per coms, 96 FOG ois bn ceecbs crcccscsessceress 6.9 6.1 49 8.5 
*Figures for the German plants are taken from ‘‘Technisches Gemeindeblatt,’’ for March. 1911 They do not 


necessarily agree with average figures, quoted in the text 
senschaft. 

+The sludge room or space of Recklinghausen is not 
the organic matter in the sludge befcre withdrawal. 
requires longer to dry; but 


, Since the latter refer to all plants of the Emschergenos 


large enough to allow of complete decomposition of all 


The sludge therefore has a higher per cent. of moist 
s otherwise entirely satisfactory. afar ceo 
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38%. Figures are given in 
table. 

The sludge at Philadelphia contained (on re- 
moval from the tank) the small gas bubbles 
which are so characteristic of sludge at the Ger- 
man installations, and whose expansion plays 
such an important part in the rapid drying of 
the sludge. At the Spring Garden testing sta- 
tion a 6-in. layer of sludge dried during winter 
weather in 10 days, the per cent. of moisture 
being then reduced to 64. It has been found 
in the Emscher District that freezing weather 
interferes with rapid drying principally if it 
occurs during the first 24 hours after the sludge 
discharged from the tank and when 
the contained gas bubbles are expanding to make 
the sludge so porous and light that it can float 
on the water which drains out of it. A heavy 
rain storm on the day of withdrawal may also 
interfere with these actions. It is of course 
desirable to have the drying beds well drained. 
The storage capacity of the sludge decomposing 
chambers in the tanks should be large enough 
so that it is unnecessary to remove sludge dur- 
ing the coldest weather, and for quick drying, 
the beds ought not to be covered with sludge 
to a greater depth than 10 ins The average 
drying period in the Emscher District, where 
there is little continued cold weather, though 
many rainy days, is about 7 days. In summer, 
sludge is sometimes removed from the beds 
after 2 days. The per cent. of moisture in the 
“dry” sludge varies from 55 to 65. 

One other thing mentioned in the Philadelphia 
report might be referred to: namely, the forma- 
tion of a scum on the surface of the sewage in 
the sedimentation chamber. This was without 
doubt due in large measure to the size of the 
tank and the small area between the inlet chan- 
nel and the circumferential baffle. A genuine 
thick scum on the surface of the sewage does 
not form in the sedimentation chambers of the 
full-sized tanks here in Germany. Organic sus- 
pended solids which accumulate at times behind 
the baffle gradually become water-logged and 
sink. Matches, corks and grease or oil floating 
on the surface of the are skimmed off 
at regular intervals and burned 


the accompanying 


has been 


sewage 


The success with which the smal! Imhoff tank 
was operated in Philadelphia should be a mat- 
ter of considerable interest to engineers and 
others having to do with sewage disposal. The 
sewage treated was apparently typical in many 
respects of the sewages in large American cities, 
while the obtained compare favorably 
with those of the German plants already re- 
ferred to. They are: (1) a well clarified fresh 
effluent, and (2) absence of objectionable odor 
from the effluent, from the gases given off dur- 
ing decomposition of the sludge, or from the 
itself after removal from the tank. In 
words, it would appear to be possible to 
such tanks in thickly settled localities 
creating a nuisance. They require but 
and the character and quantity of 
the sludge is such that the drying beds do not 
have to be large. With the completion of the 
full-sized tanks now being built to serve a sec- 
tion of the city of Philadelphia it will be pos- 
to learn still more about the applicability 
of this type of tank to American conditions. 


results 


sludge 
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The Prevention of Fire.* 


By W. H. MERRILL.+ 

Fifteen years is a brief space of time in the history of 
an organization; it is briefer in the history of a nation. 
Yet for our country, this period includes the San Fran- 
cisco, Baltimore, Chelsea and Bangor conflagrations, the 
Windsor, Iroquois, Collingswood, Boyertown, Slocum, 
Lenox, Cherry, Newark, Chicago Stock Yards and Asch 
disasters; not a day without its long list of properties 
destroyed and not a month without record of the sacrifice 
of human life It marks a burnt offering of more than 
two thousand million dollars worth of our created 
sources, and the lives of more than twenty thousand of 
our people 

Had these twenty thousand persons been killed fighting 
for théir country rather than simply for their lives, their 


*Extracts from the Presidential Address at the annual 
meeting of the National Fire Protection Association, 
New York City, May 23. 
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fame would be everlasting. Had these two billions of 
property value been wiped out by the invasion of a for- 
eign foe, the call for defense would meet with a univer- 
sal response. But west of the Mississippi people are a 
bit hazy as to whether a thousand souls perished with 
the Steamer ‘‘General Slocum” from fire or shipwreck, 
and east thereof not altogether certain as to how or 
whether each one should play a soldier’s part in combat- 
ing this common enemy—FIRE. 

If people will listen, we must continue to speak of 
these things, and we must continue to show them how 
through the various agencies of the National Fire Protec- 
tion Association each one may do his part for the com- 
mon good. It is therefore well that we have our record 
of 15 years of earnest, constant, efficient work, that we 
may supply the ever increasing demand for solutions of 
the problems involved by this enormous waste. 

We prescribe real buildings of fireproof construction, 
not shells with unprotected vertical and horizontal open- 
ings, and finished or equipped with combustibles; real 
fire windows, not merely things of glass and metal; real 
fire doors with fire-door (not ordinary hardware; real 
automatic sprinkler installations, not partial or inef- 
fective equipments or perforated pipes; real fire hose, 
not the common shoddy substitute; real first aid appli- 
ances, not those which require fires educated to meet 
their limitations; real fire signaling systems; real struc- 
tural methods and materials; real fire fighting apparatus; 
and so on through the whole field of fire protection. 

In the field of fire prevention, this, our fifteenth year, 
marks the assimilation by us of the work of three Na- 
tional Institutions, which have been energetically and 
successfully engaged side by side with us throughout 
our existence. It is a matter of satisfaction to feel that 
all parties in interest have had that high degree of con- 
fidence in the National Fire Protection Association 
necessary to influence them to entrust to us the future 
of the National Electrical Code, a standard for safe- 
guarding electrical work which is adopted as the law of 
more municipalities and the rule of a greater number of 
other organizations with authority than any other set 
of specifications in existence. Of equal importance is 
the fact that we are henceforth to carry forward the 
various National Standard specifications covering the 
hazards of explosives and combustibles, to keep them in 
step with progress in the several arts, and to compile 
new standards for new subjects when the need is ap- 
parent. We have designed, advocated and caused to be 
installed in many cities and towns the National Standard 
uniform thread for hose couplings and hydrant fittings, 
thus relieving in a greater measure each year the de- 
plorable and unwise conditions which have prevented 
the fire apparatus of one town being of any considerable 
aid to its neighbor in case of emergency. 

The National Fire Protection Association extends its 
welcome to each passerby who may express an interest 
in fire protection or fire prevention. He may join the 
effort for the general good which has been crystalized, 
and is being carried forward through the constantly 
broadening influence and work of this Association. Each 
one may obtain for himself through this agency infor- 
mation and advice on matters of fire protection engineer- 
ing from experts trained in this profession, and at the 
same time add his helping hand and the moral influence 
of his membership to the effort of the thousands of loyal 
soldiers already enlisted, and doing brave battle against 
the evil spirits of the flame. 

Efficiency is a popular word to-day. Efficiency in 
fire protection and prevention is defined by a joint na- 
tional effort for the common good. — Ninety-two of the 
principal national Engineering Societies, national Manu- 
facturers’ and Merchants’ Associations and Boards of 
Underwriters are united in the active membership of our 
organization for the sole purpose of ‘economically and 
effectually producing results of practical benefit in safe- 
guarding the lives and property of the American people 
against loss by fire; more than a thousand local Boards, 
Bureaus, Departments and individuals are included in 
our associate membership, because they recognize the 
power of collective action; upwards of 700 persons, 
firms and corporations are enrolled as subscribing mem- 
bers, both because of the benefits they derive and the 
benefit they give. 

This national disease cannot be entirely cured, because 
we cannot rebuild our cities, or immediately alter the 
characteristics of the American people. We shall have 
other conflagrations and further fire horrors as penalties 
for the negligence of years. The priceless papers and 
records of other states, like those of Missouri and New 
York, may serve the ignoble purpose of fuel for a wan- 
ton flame. People may be burned in dozen lots and be 
forgotten by many, as doubtless are those who perished 
in the lesser disasters at Yore’s Opera House in Benton 
Harbor, Robinson's in Cincinnati, the Klondike at Mil- 
waukee and the Lincoln and Fish fires at Chicago. It is 
wholly possible that persons in one of our great office 
buildings may yet come to the same fate as the crowded 
workers of the Triangle Waist Company. 

But we can save the next generation from much of 
the shame attached to ours. We can eradicate severe 
conflagration conditions in many of the cities; we Can 
safeguard premises where large numbers of people con- 
gregate; we can minimize hazards of all kinds; we can 


attack the common causes of fire in our ow! 
neighbors’ homes; we can specify effective 
apparatus; we can promote fire inquests; w 
material for popular education on the signifi 
fire waste. In short, we can go about the 
fire defense. 


A New Cane Sugar Process. 


A new process of Sugar-making is h 
by one of the large sugar companies 
In the ordinary process the juice is 
from the cane by pressing it betwee) 
rollers. In the new process the cane 
up, dried and finally treated by a d 
a solution process, similar to that use 
ing sugar beets, which recovers a larg 
tion of the juices than 
squeezing between rolls. 

The cane is fed to a disintegratin 
having drums, 4 ft. diameter, which 
with teeth and have a peripheral spe: 

6,500 ft. per min. The cane is thus 

very small, about half the product 

coarse sawdust while the remainder 

short thin fibers. The two kinds of m 

be separated in a revolving screen 
handled together. This product is fed 

feed rollers into drying kilns wher 

back and forth on conveyor belts ; 
opposite directions. These belts are 

about 18 ins. and the material from 

falls to a lower one running in the rey: 

tion. Air heated to about 190° by exha ist-steam 
radiators is admitted to the kilns and furtt 
heated to 240 or 250° by means of 

coils. The feed of material into the ki 

Speed of the belts in the kiln are unde: 

trol of the operator, who also contro! 
mission of exhaust steam to the radiator: 
steam to the superheating coils. 

The dried material is discharged from 
lowest belt onto a transverse elevating conve) 
which delivers it to a compress or 
bales are about 14 x 18 x 36 ins., with a density 
of about 50 Ibs. per cu. ft. The material car 
then bé stored or sent direct to the refinery 
where the sugar is extracted by the diffusion 
process. The pulp remaining contains but a very 
small proportion of sugar (only a fraction of 1%) 
and it is suitable for paper-making with muct 
less cooking than is required with ordinary 
terial. The process is the invention of Mr. G 
W. McMullen, of Chicago, and the first plant is 
now in experimental use at a mill of the Nip 
Bay Co. The machinery was built by Roberts 
Brothers, of Chicago. 

Under the ordinary roller »rocess the cane is 
fed in layers, 6 or 8 ins. thick, to a set of thre 
large rolls (two lower and one above); thes 
crush and compress the cane and expel the juice 
The crushed cane then goes to a second set o! 
rolls and more juice is expelled, but after all 
the rolling the crushed waste material or “ba- 
gasse” contains a considerable proportion of 
sugar (from 15 to 30%). Much of the bagasse 
is fed to the furnaces, but is so wet that a con- 
siderable amount of wood is required to make it 
effective as fuel. 
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CEMENTATION OF WET GROUND.—A mos 
teresting method used in connection with shaft s 
or tunneling through water-bearing ground has 
developed in the Pas-de-Calais coal district of I"' 
which is termed ‘‘cementation.’’ The coal meas 
the district are overlain with bedded marls and 
more or less fissured, and the fissures in some 
are so filled with water that ordinary methods of 
sinking would fail. Heretofore, the freezing syste: 
been successfuly used, but the new cementation 1 
can be employed at less cost. In one instanc 
cost of cementation through 343 ft. of water-} 
ground was $13,200. Briefly, the process used b) 
company is to 4rill a set of holes in the water-) 
ground, six in number, arranged in a circle, surrou 
the site of the proposed shaft, and then to pump 
ment grouting through the holes until the fissures 
interstices are filled. Shaft sinking is then pro 
with as it would be through ordinary rock strata. 
system seems applicable to many situations where 
is encountered in either shaft sinking or tunnel dr. 
in broken rock.—George .g. Rice, U. S. Bureau of M 
before the National Association of Cement Users. 
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There is talk of creating still another sectional 
mmission to deal with sewage disposal problems 
in New York State. As many of our readers 
know, a special commission has been investigat- 
ing and reporting on the pollution of the waters 
surrounding New York City for a half dozen years 
or more, ahd recently secured a further lease of 
ife. Now comes a scheme from the extreme op- 
posite end of the State to establish a “Niagara 
Frontier Sewer and Water Commission” to report 
nn ways and means of dealing with sewage dis- 
posal and water supply questions pertaining to 
the Niagara River and communities upon it, in- 
luding Buffalo, the Tonawandas, Niagara Falls, 
Lockport, Lewiston and Youngstown. It is stated 
that the proposition is to have Governor Dix 
appoint an unpaid commission to prepare a plan 
of action for submission to the Legislature. The 
scheme seems to be in part the outgrowth of the 
Niagara Frontier Pure Water Conference, of 
which Mr. William M. Mills, of North Tona- 
wanda, is President, but further than this we 
have no definite information as to its origin and 
scope 

Against the investigation of water supply and 
sewage disposal problems per se, whether in 
southeastern or northwestern New York, we have 
nothing to say, provided it be done by properly 
constituted and thoroughly representative agen- 
cies, and in such a way that it is not likely to be 
duplicated by those who are really responsible for 
existing conditions and remedial works. But it 
does seem to be a grave mistake for New York 
or any other State to go on creating special com- 
missions having little or no responsibility to any 
branch of the government, the conclusions of 
which no branch of the government is in any 
way bound to follow. If a comprehensive investi- 
gation of the water supply and sewage disposal 
problems of Buffalo and vicinity is really needed 
and is beyond the capabilities of the several com- 
munities acting independently, why should not 
all of them unite in employing a competent engi- 
nec: for the purpose? If some of the communi- 
ties are unwilling to cooperate in engineering 
8 es or in remedial works, so that mandatory 
legislation is needed, and if the Legislature 
necls advice in the premises, then why should not 
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the Legislature call upon existing State depart- 
ments for that advice? Or if there be objections 
to this plan, why should not the Legislature au- 
thorize the Governor to employ a high-grade 
consulting engineer, and if need be an attorney 
of equal standing, to recommend the proper lines 
of engineering and legal action? WJHither plan 
would be better than to create a special State 
commission to deal with a subject which is pri- 
marily local and which, in so far as it is a State 
problem, is primarily a matter of ascertaining 
what the State ought to compel or authorize the 
several localities to do, rather than to tell them 
how to do it. 
——_—___@ 

The United States was the only nation of first 
importance, if we remember rightly, which was 
not officially represented at the Brussels Inter- 
national Road Congress last summer, and it ap- 
pears that substantially the same state of affairs 
is occurring in connection with the International 
Hygiene Exhibition, which is being held at Dres- 
den from May to October of this year. 

The U. S. Department of State requested Con- 
gress to appropriate $50,000 to enable our gov- 
ernment to make a creditable representation at 
Dresden, but the last session of Congress did not 
act favorably upon the request. Although rather 
late in the day, there is still an opportunity for 
Congress to make an appropriation which would 
allow this country to join other nations at the 
exhibition. 

Congress may be tired of making appropriations 
for exhibitions of one kind or another. We do 
not pretend to say whether or not it is justified 
in withholding an appropriation in this particular 
case, but on general principles it might be ex- 
pected to join with ofher leading nations of the 
world in all really meritorious exhibitions, un- 
less it adopts a definite policy to the contrary. 

Failure to show itself officially at the Dresden 
Hygiene Exhibition is a minor matter compared 
with the absence of the United States from tabu- 
lations of vital statistics of leading nations of the 
world published yearly in the reports of the Reg- 
istrar-General of England and elsewhere. This 
country is absent from those lists, because the 
United States as a whole has not sufficiently re- 
liable statistics of deaths to warrant their publi- 
cation for comparative purposes. Our statistics 
of births and marriages are even more hope- 
lessly incomplete and unreliable. The backward 
state of affairs is chargeable to the government 
of the several deficient States rather than to the 
federal government, and ought to be remedied 
at an early date. 





The Law Regarding Control of Waters Cross- 
ing State Boundaries. 


The .proposal made in these columns two weeks 
ago that New York City should resort to the 
Ten Mile River, north of the Croton watershed, 
for an additional supply of water to protect it 
against the danger of water famine, has been 
criticised chiefly on legal grounds. The Ten 
Mile River flows across the state boundary into 
Connecticut immediately below the site pro- 
posed for a pumping station to draw water from 
the river and pipe it over into the headwaters 
of the Croton. It is claimed, therefore, that any 
riparian owner lower down the stream in Con- 
necticut could bring suit in a Federal Court and 
stop by injunction the diversion of the river. 

In our original proposal we attempted no more 
than to point out the obvious engineering remedy 
for New York’s present situation, and to raise 
the question whether the legal profession could 
not find a way to overcome any difficulties with 
respect to riparian rights and interstate com- 
plications and enable engineers to proceed at 
once with works to save New York from the 
danger of water famine. 

In reply to our suggestion, however, it was 
alleged that the legal difficulties in the way were 
so great that the Ten Mile River could not even 
be considered as an additional source of supply. 
We gave some reasons in our last issue for be- 
lieving that the legal obstacles in the way of 
appropriating the water of an interstate stream 
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to meet an emergency are by no means so for 
midable as has been claimed In the present 
issue we continue the diseussion by printing on 
another page an opinion on the law of interstate 
waters prepared by .Carman F tandolph, Esq., 
for the Merchants’ Association of New York 
City. 

This opinion was prepared by Mr tan- 
dolph in response to a request from Mr. William 
F. King, President of the Merchants’ Associ 
ation, as to whether New York City could law- 
fully obtain an additional supply of water from 
interstate rivers. While this opinion was pre- 
pared by Mr. Randolph in 1904, it is well worth 
publication at the present time, since it cites 
many legal authorities bearing upon this import- 
ant and yet little-understood subject. It has been 
cited by M. Nys in a treatise on International 
Law and was recently quoted by the New Jersey 
Court in McCarter v. Hudson County Water Co 
70 N. J. Equity 717. 

The question of interstate water rights is one 
of such great and growing importance, and 
bears so directly upon engineering work, that 
its discussion in these columns seems well worth 
while. The general public has little compre- 
hension of the enormous loss and waste that has 
already taken place and of the much greater loss 
which will take place in the future unless the 
law concerning interstate waters can be put on 
a basis in harmony with present-day necessities 

There can be no more forcible illustration of 
the enormous loss resulting from our blind ad- 
herence to the ancient law of riparian rights 
and our failure to remedy the conflicting control 
Over interstate streams than the work now in 
progress to providé an additional water-supply 
for New York City. 

How many tax-payers of New York City realize 
that the city is paying fifty million to a hundred 
million dollars MORE to secure a new water- 
supply from the Catskills than it would have 
had to pay to secure a supply of equal quantity, 
equal pressure and equal purity from the upper 
Housatonic River, in the State of Connecticut? 
Not only might New York City have saved this 
enormous sum but the supply from the Housa- 
tonic could have been obtained in little more 
than half the time that is necessary to secure 
the supply from the Catskills. Had New York 
been able to take the Housatonic supply when 
it was recommended, eleven years ago, it might 
already be in possession of an ample supply for 
all its needs and be freed from the danger of 
water famine which now hangs over it and will 
probably continue to threaten it to a greater 
or less extent for two or three years to come 

As many of our readers will remember, the 
upper Housatonic River in Connecticut, with its 
branch, the Ten Mile River in New York State, 
were recommended by Mr. John R. Freeman 
eleven years ago as the best and most economical 
source for an additional water-supply for New 
York City. The total estimate of costs for this 
supply made by Mr. Freeman, including dam- 
ages to all riparian owners affected, storage and 
distributing reservoirs, aquecducts, and all legal, 
engineering and other expenses, was about $52,- 
500,000. The estimates for the new Catskill 
supply indicate that its cost will exceed $160,- 
000,000 in round numbers. 

Engineers were agreed that the Housatonic 
River was by far the most economical and most 
readily available supply for New York City, but 
the proposal to secure it was condemned by the 
lawyers employed by the Merchants’ Association 
on the ground that there was no possible legal 
procedure by which the rights of riparian own- 
ers on the Housatonic River in Connecticut could 
be subjected to the law of eminent domain in 
order to enable New York to divert any sub- 
stantial part of the waters of that. stream. In 
view of this opinion, no further attention has 
since been paid to either the Housatonic or Ten 
Mile River. The Burr-Hering-Freeman Commis- 
sion, which investigated the whole matter of ad- 
ditional water-supply in 1903, confined its work 
to the streams flowing into the Hudson River 
and located in New York territory. 

While New York City suffered afi actual loss of 
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from $50,000,000 to $100,000,000 or more through Maintain 


its inability, because of the impotency of the 
law, to go across a state boundary for an addi- 
tional supply of water, it should be noticed that 
no corresponding benefit was reaped by the State 
of Connecticut or its inhabitants. The Housa- 
tonic River flows onward to the sea to-day as it 
it has for centuries past, unused save for such 
trifling uses as may be made by the farmers 
living along its banks and the development of 
water power at three or four sites where a fall 
occurs in the stream. But any and all of these 
uses are insignificant in public benefit and value 
compared with the utilization of the river to 
furnish a potable water-supply for a great city. 
That city could have well afforded to pay ample 
damages to every resident of Connecticut having 
a riparian right in any way affected by the 
city’s diversion of the water, and would gladly 
have done so had any legal method been open by 
which the compensation could have been made. 

Since New York was compelled to make the 
huge additional outlay above mentioned to se- 
cure a@ supply of water from a more remote 
and since the riparian owners in Con- 
necticut reap no compensating benefit from con- 
tinued use of the stream, the defect in the law 
actually produces a public calamity. 

The public loss is as great as if a conflagration 
or a flood or a tempest had destroyed property 
worth fifty million to a hundred million dollars. 

As some of our readers know, English law is 
far in advance of American law with respect to 
the diversion of water from a stream for public 
water-supplies or other purposes. An English 
city which goes to a river in some remote coun- 
try district to obtain a potable water-supply for 
its use is obliged to build storage reservoirs 
upon the stream, which conserve the flood waters 
and regulate the flow. The city is not allowed 
to take for its use the whole flow of the stream, 
but must keep a reasonable volume, known as 
“compensation water,” steadily flowing down the 
channel at all times. The owners of lands or mill 
sites lower down the stream clear to its mouth 
are assured of this permanent, uniform flow. 
They are benefited rather than injured by the 
city’s building its reservoirs and taking the 
flood water for its use, because they are re- 


source, 


lieved from the danger and damage due to floods 


and are assured of a larger flow in the stream 
during summer drought than would occur with 
the stream in its natural condition. 

This common sense procedure has the sanction 
of law in Great Britain; but in the United 
States, through a most unfortunate ruling of our 
Supreme Court, it has been held that the con- 
stitutional requirement that private property 
may not be taken for public use without due 
compensation, means compensation in money. 
Under these conditions, therefore, an American 
city going to a river for its water-supply is ob- 
liged in the first place to pay heavy money dam- 
ages to riparian owners and can then entirely 
take away the natural flow of a stream and thus 
do permanent injury to a whole section of coun- 
try which can hardly be compensated for. The 
sensible method of storing flood water and thus 
protecting the riparian owners from damage at 
moderate cost is not open to the American city 
at all. 

The question of interstate rights in flowing 
water is important in many other places than 
New York. Already, a considerable number of 
these cases have been before the courts and 
have been carried to the Supreme Court of the 
United States. To-day, there are cases not a 
few where engineering enterprise is greatly im- 
peded and hampered because of conflicting juris- 
diction over water due to international or inter- 
state boundaries, 

A case happens to be before us at this mo- 
ment in a prospectus ftecently issued by the 
Manufacturers’ Association of Beaver Co., Pa., 
setting forth a plan for regulating the flow of 
the Shenango River. This river is subject to 
enormous variations in volume. Its flood flow 
is said to be 650 times its flow at the lowest 
stage of water. Regulation is desired not so 
much to prevent damages by, high floods as to 


the low water flow of the stream. 
Along the valley of the Shenango are a great 
number of blast furnaces. In times of extreme 
low water, these blast furnaces use five times 
as much water daily as flows down the river. 
Of course, the hot water from the furnaces is 
turned back into the stream, but it becomes so 
overheated that it has been known to reach a 
temperature in the open river of over 140°. 

To conserve the flood waters for maintaining 
the low water flow in the river it is proposed to 
form a lake by flooding the great Pymatuning 
swamp on the head waters of the stream. This 
lake will so regulate the flow of the river that 
instead of the ratio between greatest and least 
flow being 650 to 1 it will be only 30 to 1. The 
map accompanying the prospectus, however, 
shows that this proposed lake will extend across 
the state line into Ashtabula Co., Ohio. If the 
hard-and-fast rule of law is sustained, under 
which New York was prevented from making use 
of the Housatonic River, then any owner of land 
in Ohio to be flooded by this proposed reservoir 
can appeal to the federal courts and absolutely 
prevent this great and beneficent work of con- 
Servation from being carried out. 

We may suggest still another illustration: The 
Susquehanna River has its head waters in New 
York and flows across the boundary into Penn- 
sylvania. Millions of dollars have been ex- 
pended within recent years in Pennsylvania in 
the construction of power plants by which the 
energy of the river is utilized. The value of 
these power plants, however, is enormously re- 
duced because of the great fluctuations in the 
river’s flow, and during months of extreme low 
water it will be possible to operate these power 
plants to only a small part of their capacity. 
What is needed for the economic utilization of 
this great investment is the construction of 
storage reservoirs on the head waters of the 
stream to conserve the flow; but the power plant 
is located in Pennsylvania; the reservoir sites 
are in New York. 

Numerous other cases might be cited where 
an amendment of the organic law, so that wa- 
ters in one state may be conserved and utilized 
for the benefit of people in another state, is a 
most urgent necessity of the times. We are 
actually doing better in conserving and regu- 
lating the use of international waters than we 
are the waters which cross the boundaries be- 
tween separate states of the nation. To con- 
trol the waters in which Canada and the 
United States have a common interest, an In- 
ternational Commission was organized a num- 
ber of years ago and has been able to pass upon 
questions of disputed right and to prevent the 
residents on one side of the boundary line from 
taking undue advantage of those on the other. 
In dealing with Mexico, too, the United States 
is now proceeding to store the flood water of the 
Rio Grande, in order to furnish a supply for 
irrigation to residents of Mexico who have been 
deprived of water for their irrigating ditches 
through the diversion of the river for irrigation 
purposes by those living higher up on its course 
in the United States. 

As our readers well know, the conservation of 
our rivers—the prevention of floods and of pollu- 
tion and the utilization of their waters to produce 
the greatest public benefit—is becoming more and 
more a burning question with every passing year. 
It is becoming more and more necessary that the 
law should recognize the principle that the higher 
use of water should take precedence over the 
flower; that the use of water for power, for ex- 
ample, should take precedence over its use for 
navigation; that the use for irrigation should 
take precedence over its use for power and its 
use for municipal supply should take preced- 
ence over all other uses. 

The law must be so altered as to recognize 
that under the changed conditions of modern 
industrial life the railway has made the use of 
water for navigation vastly less important than 
a half century ago. That the development of the 
steam engine and the gas engine has made the 
use of water for power also far less valuable 
than a half century ago. For irrigation, on the 


other hand, the value of water is al) ; 
creasing; and for the supply of war 
towns and villages—a use of water } 
when the common law governing ri; 
rights was developed—it is now we 
by engineers that water attains its zg 
fulness and its highest value. 

These principles must be embodi: 
statute law, and in the organic law i; 
or more lasting and serious injury to 
welfare will be done than has alread 
Further than this, the principle tha 
use of water takes precedence over a 
be made to extend across state bo 
is unthinkable that cities and tow 
compelled to suffer for lack of wat: 
to be put to enormous and needless 
obtaining it simply that a river m 
to run through green meadows and 
tures to be applied to no higher use 
ing cattle. 

It is unthinkable that private pri 
should continue to stand in the wa 
welfare. The lawyers have so m 
rights of private property, that instes 
ing the owner “just compensation” w} 
erty is taken for public purposes, th: 
to submit to legalized blackmail. 

A great assemblage of lawyers in 
City last month, among them the Pres 
United States, convened to consider 
of gross abuses in our criminal laws 
gone so far in protecting the rights 
cused criminal that we have overlooked 
of the public. 

There is, we believe, equal need for the refo 
of our civil laws, where the law’s delays likewis 
result in miscarriage of justice and wher 
right of private property, guaranteed |) th 
stitution, has been so distorted that tho rights 
the public have been well-nigh forgot 


Why Absolute Bacterial Standards for }o. 
table Water Are Impracticable. 


Absolute standards for the quality of pubji 
water-supplies have long been sought «an 
and various chemical, bacterial and 1 
standards have been set up for general adoptio: 
Few of these have found wide acceptance a 
fewer still have stood the test of time and exper 
ence. It is now generally recognized that che: 
ical standards for ordinary potable water h 
only a comparative value, and that chiefly ‘y 
purposes of interpretation. Physical standaris 
such as turbidity and color, are more posit 
than are chemical standards, but even these ca! 
not be universally applied. Bacterial standaris 
which at first thought might seem su)ject 
Sharp definition and rigid application, are based 
on more or less presumptive results, which ma 
be subject to more than one interpretation 

It should be remembered that we are discuss 
ing absolute bacterial standards, and are n 
throwing the lightest shadow of doubt on th 
value of the large amount of bacterial work be- 
ing done every day in hundreds of water !abora- 
tories, distributed throughout the world. ur re- 
marks have been prompted by a lengthy 


by Mr. H. C. H. Shenton, read on May |, 191! 


paper 


before the Society of Engineers (England) and 


printed in the London “Surveyor” of May 12. Th 


paper consisted chiefly of a compilation of “con- 
flicting statements” on bacterial standards ac- 
companied by a running comment and followed 


by “Conclusions.” 
readers we insert these “Conclusions” her: 


The author’s object in producing the number 0! 
conflicting statements given above is to attempt 
home to the chemist and bacteriologist the impo 
under present conditions of agreeing upon any ~' 
conformation with which shall prove that water 
capable of producing disease in a greater or less 
What they can do, and what they ought to do, | 
a standard which shall prove that the water is fr 
given definite organisms believed to be harmful. 
if absence of coli were insisted upon, one might ! 
sonably sure that typhoid germs were absent, | 
cording to the statement of the scientists quoted 
absence of coli does not necessarily prove the abs 
certain other organésms, more or less indefinite at 
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they believe to be harmful in a minor degree. 

[ can be assured more definitely as to the 
ure of these other dangerous organisms, and to 

er in which they may be got rid of, it is ob- 
mpessible to take much account of them. The 

ntist is, above all things, conscious of the 

f his knowledge. There may be an infinite 

harmful things present in water, of which we 

ng at present. Science may in time discover 

prove their absence, but it is impossible to 
serious account of them until they have been 


gard to coli, typhoid, and other well-defined 
~ ve disease germs, there is no such difficulty 
jentist believes that they should be excluded, he 
h iy so in no uncertain manner. If the scientist 

his standard we as engineers are prepared to 


a 

y water conform to that standard. It matters 
no the engineer whether water comes from a deep 
~ ym a shallow well, from a river or lake, or from 


the face of moorland. He is quite prepared to purify 
iter, however much it may have been polluted, 
o bring it up to the highest standard required 
hy scientist, and the scientist has no excuse for 

his ground and modifying his standards so far 

engineer is concerned. The modern methods 
rification are numerous, and there are plenty 
of examples in this country and elsewhere where water 
originally polluted is being brought up to a very high 
standard of purity. Doubtful and impure supplies 
ought not to be tolerated, seeing that the machinery ex- 
ists for purifying them. 

Although it is possible to purify water to any required 
degr this does not afford the slightest excuse for 
acquiescing in the pollution of water-supplies. Here, 
g it rests with the medical authorities, and with 
hemist and bacteriologist, to insist strictly and 
uniformly upon the prevention of pollution. If they will 
io so, We, a8 engineers, are quite prepared to make all 
sewers, house connections, and house drains as water- 
tight as we make our water mains. We are prepared to 
do away with every soakage pit or cesspit in the country; 
we are prepared to purify all sewage discharged at out- 
fall works up to any degree of chemical or bacterial 
purity required. Yet the river Thames, from which 
the supply of London is drawn, receives the sewage of 
800,000 persons, together with other impurities, which 
reach the river without any attempt at bacteriological 
purification. 

At the present time an enormous amount of work is 
done in discovering the causes of pollution and in the 
work of purification both of water and of sewage, bul 
no one has had the courage to tackle the matter in a 
whole-hearted manner. We all acquiesce in the pollu- 
tion of our sources of supply and we all acquiesce in cut- 
ting down the cost of purification and protection works 
toa minimum. Some day it will be recognized that this 
is false economy, in the same way that it has been 
recognized that it is cheaper in the end to construct 
our roads, railways, bridges, machines, engines or build- 
ings of the best material and in the best manner possible. 


tha 





Mr. Shenton has done well in calling sharp at- 
tention to the many “conflicting statements” re- 
garding bacterial standards for. the purity of 
water. He also deserves commendation for urg- 
ing greater unanimity and definiteness of opinion 
as to what is really essential to safeguard the 
public from polluted water-supplies. But he seems 
to over weight the value and to hold out too much 
hope for the realization of an absolute bacterial 
standard, while at the same time excluding the 
engineer from his proper part in standard mak- 
ing and in the modification or adaptation of 
standards to meet varying local conditions. 

To us it seems that the variety of opinion which 
he cites reflects in part the unsettled state of 
water standards and in part the temperamental 
extremes of those who attempt to formulate 
standards. The “scientists’’ to whom Mr. Shen- 
ton appeals will never agree on an absolute stand- 
ard so long as new data are being accumulated 
nor so long as human nature continues to make 
one man an idealist and another a rationalist, 
with a hundred intermediate between the two 
extremes. 

Mr. Shenton goes farther than would American 
engineers in subordinating the engineer to the 
chemist and bacteriologist and “‘scientist’—what- 

ver he may mean by the latter. Here men of 

ie three professions either work in cooperation 

r else the chemist and bacteriologist are subject 

) the direction of the water engineer, or at least 

upply him with data from which he formulates a 

tandard to suit the local conditions of each prob- 

m. In fact, it is the peculiar and responsible 

isk of the engineer to utilize data from all avail- 
le sources in the formulation of conclusions and 


the conception and execution of plans which wil! 
meet the varying physical and financial condi- 
tions of each locality which he is called upon to 
serve. 

So far as professional ability is concerned, the 
engineer may be “quite prepared” to do any or 
all the very costly things mentioned by Mr. 
Shenton, but he would be untrue to his profession 
if he did this without being reasonably sure that 
the excess cost would yield proportionate bene 
fits to the public health; or, to put it in another 
way, without satisfying himself and his city gov- 
ernment that the excess cost could not be laid 
out more advantageously on some other object 
We may be wrong, but we judge that it is al- 
most as true in England as in the United States 
that there are ten demands upon the municipal 
treasury for every one that can be met in a 
given year. Under such conditions, counsels of 
perfection in any one department must generally 
give place to weighing and balancing of relative 
needs, and absolute standards must be modified 
accordingly. 

Finally, we would be as glad as Mr. Shenton 
to see more rapid progress towards the estab- 
lishment of absolute standards of water purity, 
but it will be many years before what may be 
called the irresponsible “scientist” or “medical 
authority,” can set up bacterial limits of uni- 
versal application for the responsible engineer 
and municipal authority charged with stretching 
sharply limited municipal revenues to meet de- 
mands upon them which are as limitless in num- 
ber and variety as in amount. The aim of engi- 
neers and analysts alike should therefore be not 
for an absolute bacterial standard of water 
purity, but for a rational standard, readily adapt- 
able to varying local conditions, including (1) 
the water-supply itself; (2) the municipal treas- 
ury; and (3) the other needs of the city, par- 
ticularly those which affect public health. 


LETTERS TO THE EDITOR. 
One of the Problems of the Pyramids. 


Sir: The following discusses an old problem, pre- 
sented by certain coffers found in the pyramids of 
Egypt. 

Proposition. — To design and cut out a rectangular 
block of stone of such dimensions and proportions that 
when its interior is excavated to form in effect a box 
without a lid; the thickness of the sides and ends being 
the same, the volume of the space inside shall be equal 
to one-half the volume of the original block. 

Let Fig. 1 represent a general plan of the top of such 
a box, not drawn to scale. Let L, W, and h represent 
the length, width and height of the block of stone, and 
L’, W’ and h’ the corresponding dimensions of the ex- 
eavated part; then from the proposition as to volumes 
there results 





BR TW ia a Seen CERES bn a 8 he hs cate cee (1) 
which may be put in the form 

h’ LW 

ai camenemmantt EEE TEER CLE Le (2) 
h 2 L’ W’ 


from which it appears that when — = — L’ W’ becomes 
h 2 


equal to L W and the box has no sides, and when it 
becomes equal to 1, h and h’ are equal and the box has 
no bottom. A solution of the proposition is therefore 
possible only when the ratio between the rectangles in 
Fig. 1 is greater than 1% and less than 1. 

Let % a represent the thickness of the sides and ends 
of the box, then from the statement of the proposition 
Eq. (1) becomes 


Bb WRBSWM Che OS) CW ri bevacawes cvesocccccsvccs (3) 
and Eq. (2) becomes 

h’ LW 

<< SS amc 6 6s on bee 0 640 894000000 60600066660 (4) 


h 2(L-2) (W-2) 

To make its solution possible, this equation must be 
reduced to one of simpler form by imposing some condi- 
tion that will not conflict with the terms of the original 





Fig. \. 


proposition. Such a condition is suggested by the form 
of the denominator of the second member; make 


L-« 


Wi= = or one-half the length of the inside rectangle. 





Then Eq. (4) becomes 
h’ L 

h 2 L-fia 

which is the genera] formula for determining the length 
of a stone box embodying the double volume feature and 


having sides and ends of equal thickness, \r rhe 

length L being determined, the other horizontal dimen 

sions follow directly from it Let b represent the thick 

ness of the bottom, then a solution of Eq. (5) is po 

h 

sible for any value of Db less than For example, take 
h h’ 2 

b then becomes and Eq (5) becomes 
3 h 3 

2 L 

a anne and L l2zr In other words, if the fox 

3 2 L-6r 

is required to have a bottom equal in thickness to ly 

its height, no matter what that height may be or in 

what unit of measure expressed, then the length must 


be 24 times the thickness of the sides and ends repre- 
sented by %2, in order that the box shall possess the 
double volume feature. 


If the thickness of the sides and ends is % ft., then 
from Eq. (5) it appears that the box will always be 
more than 6 ft. long. 

z h h' 2 
Examples: 1. b — then = and L Llu 

3 h 3 
h h’ 3 

a 6s —_ - L Or 
1 h 4 
h h’ 4 

5 b - L Sa 
5 h 5 
h h’ 5 

4 b L 75a 
6 h 6 
h h’ 6 

5. b L 7.22 
7 h 7 
h h’ 7 

6 b - L 70x 
8 h 8 
h h’ il 

= 2 . - L 6.6a 
12 h 12 


and so on until b becomes equal to h divided by infinity, 
when L becomes equal to 6 ft., but the box then has no 


bottom. If « = 1 ft., then in Examples 2 and 6 the 
horizontal dimensions are all whole numbers 
In Example 2, assume 2 % ft.; then L 9 ft., 
MWr==3nh.. Vast... V=sa,. 2 36 sq. ft. and 
h’ é 
L’ Ww’ 24 sq. ft. Since — , make fA equal to 6 f 
h 4 


then h’ becomes 4.5 ft. Substituting these values in 
Eq. (1), the first member or the volume of the exterior 
becomes equal to 216 cu. ft. or the cube of 6 ft., and 
the interior of the box is equal to one-half that or 
108 cu. ft. If the height and depth are doubled, thep 
the volume of the exterior becomes equal to 452 cu. ft 
or twice the cube of 6 ft., while the volume of the 
interior becomes equal to 216 cu. ft. or the cube of 6 ft 

If in Example 2 the thickness of the sides and ends 


be made % ft., then L = 4.5 ft., L’ 4 ft, W 2 tt 
and W’ = 15 ft., L W 9 sq. ft., L’ W’ 6 aq. ft 
Make h = 3 ft.; then h’ = 2.25 ft., and Eq. (1) be 
comes 27 = 2 (18.5). The volume of the exterior is a 


cube of 3 ft., that of the interior one-half that 
Doubling h and h’, the volume of the exterior, of course 
becomes a double cube or 2(%)*, while the volume of 
the interior is the cube of 3. 

Example 4 applies to the coffer in the Kings’ Cham 
ber in the Great Pyramid; the horizontal dimensions 


are in terms of the pyramid foot, as follows: 2 1 ft 
Lats & & 6.5 ft. W = 32 ft., and W’ = 2.25 ft 
Taking these dimensions, there results L W = 24.375 
sq. ft, L’ W’ = 14.625 sq. ft., and Eq. (1) becomes 
sail — ees 
24.375 x 2s 48.75v3 2(14.625 ~ Vo), 
2(24.375V3). The cube of a cubit (v3)? 373, and 


48.75y3, divided by 3V3, gives 16.25 or 16% cubic cubits 
for the volume of the exterior of the coffer, and 8.125 
or 8% cubic cubits for the volume of the interior. If 
h = 3 ft., then the thickness of the bottom, sides and 
ends is the same, % ft. 

It would appear that the coffer in the Kings’ Chamber 
was never intended as a measure of capacity. As to 
the values of h and h’, the former is given by Prof 
Piazzi Smyth (who also gives the length of the Kings’ 
Chamber as 412.6 ins.) as 41.27 British inches. The height 
of the coffer, therefore, is one-tenth of the length of the 

h’ 5 
Kings’ Chamber or 2 cubits, and since — — —, h’ be 
h 6 
comes equal to 5/3 of a cubit, and the bottom of the 
box is % of a cubit thick. No one knows what these 
measures, the foot and cubit, were called at the time 
the Pyramid was built and the coffer constructed, but 

{it is customary at the present time to call every 
ancient measure between 18 and 24 ins. long a cubit, 
and every measure about 12 ins. long a foot. 

While a coffer of more simple dimensions might have 
been chosen, this particular type appears to have been 
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selected for obvious reasons. It was required to be so 
large that it could not be removed and sufficiently mass- 
ive to offer great resistance to destruction. Its hort- 
zontal dimensions are in feet and fractions of a foot. 
its height is one-tenth of the length of the Kings’ Cham- 
ber, while its depth is one-twelfth of that length, indi- 
cating the division into tenths and twelfths, the decimal 
system and the modern method of dividing the foot. 

In order to justify the use of these measures, the fol- 
lowing demonstration appears necessary: 

The foot and cubit owe their origin, as far as the 
relation between them is concerned, to ancient universal 
symbolism; when this originated igs purely conjectural 
and of no special importance In this discussion. If it 
was ever true, it is true now. Matter circumscribed 
by Spirit is a universal condition, symbolized by a cube 
(the symbol] of Matter) circumscribed by a sphere (the 
symbol of Spirit). 

In Fig. 2, let A B D E represent the face of a cube. 
In order to circumscribe this cube by a sphere, de- 
scribe the dotted circle with center at F, the middle 


————.. 


Point of B D, and with radius F K. Draw P R per- 
pendicular to F K, then P R will be the diameter of a 
sphere circumscribing the cube of which A B D E is 


the face, since P R equals F Kv3, the cubic diagonal 
of the cube. With O as a center and O P as a radius, 
describe the inner ful] circle. It is a great circle of a 
sphere circumscribing the cube. 

Since the volume of a pyramid is equal to one-third 
of the area of its base multiplied by its height, if a 
square be drawn circumscribing this circle with its 
sides paralle] to the sides of the small square, there 
will result a square pyramid base, since the areas of 
the squares are as 1 to 3 and their sides as 1 to 


Vs. These two squares constitute a square zodiac, for 
if the sides of the small square be prolonged to inter- 
sect the sides of the large square, and these points of 
intersection be joined to O, the resulting twelve angles 
about O will be 30° each. 

The relation of the foot to the cubit or 1 to 3, being 
common to the sphere, cube and pyramid, is universal. 
It exists in the sphere in the relation between its radius 
and the diameter of a circle 30° from a great circle; 
in the cube, in the relation between its edge and its 
cubic diagonal; and in the pyramid in the relation be- 
tween the sides of the two squares of the square zodiac 
which constitutes the pyramid base. It follows, also, 
that the geometry of symbolism being that relating to 
the sphere, cube and pyramid is therefore universal. 

Fig. 2 being general, let F K represent the radius of 
the earth, then with O as a center and a radius equal 
to F K, describe the outer full circle; letting this 
represent the equator, the inner full circle will be the 
30th parallel, North Latitude; the two squares will be 
the base of a pyramid circumscribing the parallel of 
30° North Latitude, projected on the plane of the equator 
as the earth’s equatorial zodiac. 

If F K represents the radius of the celestial sphere, 
and the plane of the ecliptic be substituted for that 
of the equator, the same course of reasoning will apply 
as above and a square celestial zodiac will result. Geo- 
metrically, the square zodiac precedes the circular. 

The Great Pyramid of Gizeh appears to have been 
designed and built as a symbol of the Earth Pyramid 
and others; fts exterior dimensions are in no way con- 
nected with those of the earth's radius or the diameter 
of the 30th parallel. Its base side is 440 cubits long. 

The length of the cubit as determined from Prof. 
Piazzi Smyth’s measurements of the Kings’ Chamber is 
20.627 British inches. This would make the base side 
of the Pyramid 9,075.9 ins. long. In 1880-1882, Prof. 
W. M. Flinders Petrie determined the length of the base 
sides by triangulation to be 9,068.8 ins. This would 
make the length of the cubit 20.611 ins. The lengths 
of the foot corresponding to the above cubit values are 
11.91 and 11.9 British inches. 

Among other places, the foot measure is found in the 
roof or ceiling of the Queens’ Chamber; the length of 
the “rafter” is 119 British inches, the slope angle of 
the roof is 30° and the width of the room (10 cubits) 
is equal to the length of the rafter multiplied by the 


square root of 3 or 10/3. The room is 10 cubits wide 
and 11 cubits long. It is found, as already shown, in 


the coffer, and it exists in the floor of the Kings’ 
Chamber as the “concealed measure” of tradition, where 
it has been trodden under foot from the beginning. 
s D. W. Lockwood, 
Col. U. S. A., Retired. 
508 Colorado Bldg., Washington, D. C., April 27, 1911. 


Some Criticisms of Institutions for Higher Edu- 
cation: A Reply. 


Sir: I have read in your issue of May 11 the address 
entitled “Some Conditions Affecting Higher Education,” 
by Mr. D. W. Taylor. It will be well, I believe, to direct 
a little more attention to it than is done by the short 
editorial reference in the same issue. 

I quote below a few extracts from it. While it is not 
always fair to judge an address by extracts without ref- 
erence to the context, it will be noted that each one of 
these extracts contains a definite statement regarding 
either the students, teachers or management of our 
higher educational institutions. Some are given as 
opinions; some as facts. The writer has a right to his 
opinions, though in considering the value of a criticism, 
the mental attitude of the critic as indicated by his opin- 


ions should naturally be taken into account. The ex- 
tracts are as follows: 


“TI honestly believe that, with the possible exception 
of the medical profession, there is more humbuggery 
among teachers than among the members of almost any 
other profession.’’ 


_“* * * but they serve to show what are the possibili- 
ties for evil under the unbusinesslike methods upon which 
our institutions of higher learning are conducted.”’ 


“Only as a teacher is a man supposed to be perfect 
and not to need active and insistent supervision.” 


“Just think for a moment of the manner in which 
teachers are generally developed in our colleges. When 
a teacher is needed, some young man with certain char- 
acteristics is singled out from the current graduating 
elass. His name is John Brown and he may have never 
thought seriously of becoming a teacher. The salary 
offered him to teach drawing or mathematics to the in- 
coming freshmen will probably be about 70% of what he 
has just been offered as assistant draftsman to the 
erection engineer of a soap factory. * * * When he gets 
down to work, no experienced teacher ever comes near 
him to see what he is doing with his men. * * * And 
in the meantime Brown has learned that he can shirk 
this and neglect that and that no one will be the wiser. 
. * Soon after Brown began to become lax in his 
duties, some bright wag of a student who had discerned 
this fact, slipped in a blank paper on his final examina- 
tion under Brown and received the same mark ‘as his 
eee who laboriously worked out the subject 
matter.’’ 


“In my dealings with negro tracklaying gangs in the 
South, with railroad contractors and land sharks, I had 
had something to do with brutal and unprincipled men; 
but I have rarely met men that could vie in every at- 
tribute that was unworthy with one or two of the student 
representatives on their athletic committees at that time. 
And when I realized that these men, with all their 
coarseness, brutality and lack of principle, had more 
influence with the students than I or any other teacher, 
I no longer wondered that it was so difficult to break up 
the habit of cribbing and cheating which had such a 
hold on the students of that school.’’ 


“We have completely abolished drunkenness among the 


thousands of responsible railway employees of the coun- _ 


try. Do you mean to tell me we can’t do as much for 
the bright young men in our colleges?’’ 


“Let us not only not confer our diplomas upon an 
educated class of thieves and toughs, but let us not 
confer them upon a single educated thief or tough.”’ 


“You cut your classes whenever you please and when 
you return your teacher welcomes you back.” 


“But under the conditions that now exist, it is no won- 
der that 90% of our engineer graduates are badly disap- 
pointed with their first year of real work.”’ 

In his address Mr. Taylor refers to the ‘‘attacks’”’ which 
are being made on the colleges, and says that the few 
defences he has seen have been very lame ones. Such 
“attacks’’ as those quoted are not likely to improve con- 
ditions which may need correction. Broad, general, false 
statements are not generally supposed to be proper 
foundations for just criticism. 

He refers to ‘‘the possibilities for evil under the un- 
businesslike methods upon which our institutions of 
higher learning are conducted’’—not some of them, mind 
you, but all—and he descants on the businesslike methods 
employed in the management of great railroads. And 
this by a man from the Chicago and Alton! Shade of 
Harriman! He does not refer to the possibilities of evil 
due to any unbusinesslike methods in the office of the 
Chief Engineer of a railroad; because these officials, of 
course, have business experience. Did it ever occur 
to him that the managers of some of the engineering 
schools, and many of the professors, are men with per- 
haps as much experience, not only as teachers, but as’ 
engineers, as he has had, and even possibly as much in- 
telligence, though doubtless without his capacity for the 
higher criticism. 

The salary offered in this school to a young teacher is, 
I believe, greater than that offered to an “assistant 
draftsman to the erection engineer of a soap factory."’ 
I must admit, however, that in accepting the position 
he must deny himself the pleasure of becoming well in- 
formed regarding this interesting article of commerce; 
a denial enforced by the ‘“‘unbusinesslike methods” of 
our higher institutions of learning and which, as a 
stockholder, I acknowledge with pain, does not obtain 
in all the businesslike departments of all our railroads. 


— 
Unlike Mr. Taylor, I here emphatically point out 
is not a generalization. 

Mr. Taylor insists on constant watching, che 
supervision: “Only as a teacher is a man supp: 
perfect and not to need active and insistent sur 
“And in the meantime Brown has learned tha 
shirk this and neglect that and no one will be th. 

Mr. Taylor may again be speaking from his pers. 
perience. After an experience of thirty-six yea; 
has not been mine. In the school with whic! 
connected, criticism is made by student and ; 
where criticism is due. And when a man is foy 
for his position he does not continue to hold it. 

Luckily serious criticism is not often necessary 
the manager, in filling positions here, proce: 
manner not referred to in the address of Mr 
He considers his time to be more valuable tha 
a watch dog. Instead of securing the service 
who need constantly to be watched, he spend 
his time in obtaining those who need a minimu: 
of watching. He sometimes succeeds in secur 
capable of watching him! He will not soon ; 
eleven-day, four-thousand-mile, bitter cold w 
with nights in sleepers and days of inspect 
he took to obtain the last one. And the end 
the means. Furthermore, this method is ap; 
not only in securing the services of teachers 
plied to the office force and to the janitors. 
needs direction; when he needs watching, he 

We are glad to learn from the address that a 
are not humbugs. We bow with humility and - 
ness as we catch the hackneyed morsel, ‘‘i k 
well that there are noble, self-sacrificing tea 
consecrated students in every great schoo! 
I know of one professor who was a forger and o 
who was hung for murder. Teachers are gene: 
plain men with the same aspirations as other : 
most emphatically they are not generally hum 

Statistics are sometimes valuable. I have hea 
ever, that sometimes they lie. Whether they lie « 
is often interesting to know how they are collecte 
a statement of fact is based upon them by an « 

I am now referring to Mr. Taylor’s statement | 
is no wonder that something like 90% of our 
graduates are badly disappointed with their firs 
real work.” 

I have attended many meetings also attended 
young graduates of one school, have seen the trong 
faces, conscious of power and bright with hope for the 
future, have heard them join in the song which | venture 
to quote below, and somehow I never thought of col- 
lecting the ‘‘disappointment statistics’’ to which Mr 
Taylor must have devoted a considerable perio! of bis 
valuable time. 


OLD RENSSELAER. 


Thou hast sent us forth to labor 
Old Rensselaer. 
We have wrought to win thy favor 
Year after year, 
Steel to weld and stone to shiver, 
Sink the mine and span the river, 
For thine honor toiling ever, 
Old Rensselaer. 


When thy sons are met together 
From far and near, 
Scarred with service, worn with weather, 
Old Rensselaer, 
Proud they lay their deeds before thee, 
Done to show the love they bore thee, 
Stronger grown as years pass o’er thee, 
Old Rensselaer. 


When they write our nation’s story 
Splendid and clear, 
Surel t shall be thy glory, 
Old Rensselaer. 
In their works thy sons enshrined thee, 
Mighty works to leave behind thee, 
Mother land, let these remind thee 
Of Old Rensselaer. e 


And when I have seen this sight and heard this ©ong 
roll forth, you must understand, Mr. Editor, how asha 1ed 
I must feel to be found among such “an educated c!iss 
of thieves and toughs’’; until I suddenly recollect tha! 
I, myself, am one of the gang! 

Having been one of the faculty of the University 
Wisconsin, Mr. Taylor in his calm, judicial review o! 
“Conditions Affecting Higher Education’’ in this coun’) 
refers to it in the paragraph relating to negro &* 
quoted above. He does not seem to think it his du'y 
to make further reference to the work of the ( 
versity. I never have had the honor of being « 
nected in any way with that great school, but Iw 
supplement his information regarding it. Its scho 
of engineering stands in the very front rank of the er 
schools of engineering of the world. The University 
one of the glories of that great State. It has be 
one of the prime factors in the development of the Stat 
Better were it for the State that its greatest city shot 
be blotted out than that it should lose the school wh 
has stood for so much in its past history, which is do’ 
so much for it at present, and which promises so mu 
for the future intellectual and material advancement 
its citizens. 

We are told that educational institutions are undé 
fire. They should bey ‘They are not perfect. Ap 








I, IQII. 


all of them constructive criticism is wel- 
blueprints which outline the curriculums of 
are changed every year—changed by the con 
riticism of students and teachers Some one 
a fool as a person who has never made an 
Another definition might be, a destructive 
that the engineering societies are forming 
to report upon the methods of instruction and 
existing in engineering schools. I sincerely 
these committees will study the subject care- 
intelligently and make helpful reports to us 
eers should remember that the management of a 
engineering requires technical knowledge which 
ij only by experience. The technical knowledge 
»f an electrical engineer is different from that 
of a structural designer; and no matter how ex- 
er may be in his specialty, it does not follow 
a ; qualified to give expert advice regarding that 
ft ther; nor does it follow that he is capable of giv- 
iable advice regarding the management of en- 
id z schools. My experience has been that the 
garding the management of engineering schools, 
fs of the great engineering specialists, have been, 
er naturally, warped because their experience has 
ited to a great extent to their specialties. 
Tt ubject is interesting and is a broad But 
er is perhaps too long already, so, following the 
xa of the post-prandial speaker, who often ends his 
tt ece by a story pertinent or otherwise to its sub- 
ect tter, I tell a tale told to me by one who heard 
the ning and saw the result. 
To small town, years ago, came a country circus 
i he tent flap a small boy was sticking his nose. 
On the circus men standing by said impersonally 
mething which sounded like this: ‘‘Fifdoughnutwash- 
vutree getsissnoodelbuggled.’’ He casually repeated it 
there was a withdrawal of the face of the 
accompanied by fearful yells. There was a 
the tent with a stick. By Jove! the small 
his .‘‘snoozzle bloodied.’’ 
Palmer C. Ricketts 
Institute, Troy, N. Y., May 


one 


iddenly 
nali boy 

side 
yy did get 
elaer Polytechnic 
9, 1911 
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Tests of Beach Shells as Concrete Aggregate. 


called upon to design 
newly developed salt 


some 
water 


Sir: Recently we were 
ouses at Vernon View, a 


immer resort near Savannah, and since beach shells 
ould be obtained there at about one-third the cost of 
rushed stone or gravel we decided to use such if they 


proved satisfactory. We could find no definite informa- 
the reliability of such shells as concrete aggre- 
gate and so decided to make some experiments of our 
Wr 

We first built an experimental wall 5 ins. thick, re- 
nforced both vertically and horizontally, using the reg- 
ilar oyster shells obtained from a local factory. We 
und these required a great deal of labor to work down 
ind the vertical and horizontal rods. We also found 
imost impossible to keep the shell and the mortar 
together; that is, when placed in the forms the mortar 
had a ‘endency to slip away from the shell leaving the 
hells hanging up about the horizontal reinforcing rods 
the mortar would slip on down in the forms. 
These “factory’’ shells are very uniform in size and 
too large for work in forms for thin reinforced walls. 
We found by test that the voids in the ‘‘factory’’ shells 
run about 70%. 

We then got some beach shells. These are found in 
piles along the river banks. They are clean from the 
ng of the waves, and range in size from the little 
finger nail to the size of two fingers. We found the 
voids in them to be 61%. We constructed the same 
thickness wall, and found the mass flowed into place 
around the rods very nicely requiring only the usual 
amount of spading. The result was a reinforced wall 
of good density. We then made a concrete slab using 
these beach shells as aggregate and tested it under the 
stable load of cement in sacks, piled upon the full free 


tion on 


whiie 


was 








span of the slab. Following are the data of the test: 
Mixtures cbinth sch sda ccles sense gees cke vaceces 1: 8.7: 6 
Age when tested. aeikan@acass wttetvacsasacdie ame days 
Reinforcement. .%-in. round rods, one way 6 ins. c. 2s 
47% 

S slab (over all)..........11 ft. 4% ins. x 4 ft. 4 ins. 
Size slab (bet. supports).......-.+.s-+eees 8 ft. 10 ins. 
D t Load, Defl., Date. 

lbs. ins. 

1,600 0 4/19 

2,400 % 4/19 

3,400 3/16 4/19 

5,000 4/19 

6,600 4/19 

7,500 4/19 

7,500 18/16 4/19 

9,700 erack 4/20 

10,400 failed 4/20 


will be noted that the load of 7,500 Ibs. was left on 

lab 24 hours and that the deflection went from %% 

‘/16-in. 

» deflections are instructively of little value for the 
resson that they probably do not show the true deflec- 

s as the two timber supports rested on other timbers 
h in turn rested on the ground, and altogether the 
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Supports 
tial to 


under the 
give correct 


slab were not sufficiently substan 


deflection information 


Savannah Engineering & Construction Co., 
Wayne Cunningham, Pres 
Savannah, Ga., May 5, 1911 
eet tibet 


Water-Waste Prevention in New York City. 

Sir: Referring to New 
York Water Supply, Some years 
ago I was in 


editorial in regard to 
n your issue of May 18 


your the 


charge of a party making surveys for 
aqueducts and reservoirs for the Commission on Addi- 
tional Water Supply, and can well remember my fee 
ings when the passing of a law to prevent water from 
being obtained in Dutchess County rendered this work 
of no value. I can therefore heartily endorse all that 
you say against laws which prevent engineers from 
obtaining water as cheaply as possible, at any point from 
which may be most readily brought to the city 
But it seems to me your treatment of the subject of 
waste prevention is inadequate Efficiency engineering 
consists essentially in having an ideal, and means for 
determining how nearly that ideal is attained In the 
present instenmce the ideal is a consumption of say 40 
gallons per ipita per day, instead of hi6 From the 
diagram on p. 605 of Engineering News, I find that 
the maximum consumption was about 33 gallons per 
capita in 1995. If the consumption has been reduced 
from 133 to 106, instead of from 135 to 40, then only 
27/98 or 29% of the possible waste prevention work 


has been acomplished. 

It is a matter of experience that the consumption per 
capita in a community is directly in proportion to the 
per cent. of unmetered house service pipes. The 
reason is that as is placed in position, 
the consumer inspector, 
pocketbook is and he is a more 
and watchful than which the 
hire In discussion it will be sufficient to 
answer commonly raised The 
induced to use less 
their health or 


really 


simple 
soon as a meter 
becomes his because his 


efficien 


t 
‘ould 


own 
threatened, 
inspector 
short 


obj 


any city 


this 
two 


ctions most 


first is that people might be 


for 


water 
han good 
lifficulty, if it 
by providing that 
considerably 
sjoard of Health, or 
de‘ermine was 
The 
turing city, 
ing purposes 
ita This is 


probably as 


was complexion This 
ould easily be removed 
te should pay 


hat which the 


existed, < ’ 





the minimum water 





for a larger supply than 


other competent authority should 
essential to health 
that New York is a 
that the use of water manufactur 
increases the proper cap 
true, but Providence, R. I., is a city with 
many manufactories per New 
York, and the Providence, some ten 
years ago, was less than 40 gallons per capita 

With metered pipes to detect would 
naturally go Venturi meters on street mains to detect 
leakage, but it is not necessary to complicate the calcu 

tion of efficiency of 
troducing the number of 
of management may be considered as 
to the per cent. of metered service pipes 

The questions for the 
to decide are: 

1. Is there any inherent reason why a large per cent 
of the service pipes could not be metered? 

2. Is there any reason why, 9% 
pipes were metered, it could not 


second objection is manufa 


and for 


consumption per 
capita as 
consumption in 


service waste 


management by in 


The efficiency 
practically equal 


water-works 


Venturi meters. 


taxpayers of New 


York City 


of the 
be reasonably expected 


say service 


that the consumption would decrease to say 40 gallons 
per capita? 
3. Is there any reason why this saving of some 60 


gallons per capita could not be made quicker and cheaper 
than that same amount of water could be obtained from 
the Ten Mile River or any other source? 

4. If 60 gallons per capita of the present population 
could be saved, how long would it be before the probabk 
increase in population would make it necessary to build 
new water works? 

Winslow H. Herschel 

137 Edgewood, Pittsburg, Pa 


May 19, 


West Swissvale Ave., 
1911. 


[Engineering News has been foremost in advo- 
cating the introduction of water meters for a 
quarter century, and one excellent result of the 
present danger of water famine in New York 
will be, it is hoped, a large increase in the num- 
ber of water meters. Nevertheless, none of those 
who have given most careful study to waste pre- 
vention problems in New York City believe it 
would be possible to cut down water consumption 
to anything like the extent that Mr. Herschel 
suggests. It is one thing to measure water to a 
private house occupied by a small family who 
live frugally. It is quite another thing to meas- 
ure the water delivered to a tenement or apart- 
ment house where the man or woman who uses 
water does not care a copper how much the 
landlord has to pay for it. And speaking 
broadly, every resident of New York City either 








Lives in a rented tenement or apartment or else 
S So Wealthy that he cares very little how much 
1@ Wastes of w r anything els¢ 

OT « irse, Water meters ought to be universally, 
ntroduced o i yu water-supply of New 
York and every othe American city ecau 
that is the nly iir and siness-like Vay t 
sell water It would be just as reasonable for 
the gas companies of New York to nnect their 
gas pipes to a building and irnish ra fixed 
prc ill the gas the occupants chose to 1S¢ 1 
it is for the city to furnish water at a fixed 
price and permit peop 1 nd was 

hey h Se 

We hope that th i ‘ vwholesal y 
troduction of water meter n New York Cit 
ut we do not believe that it suld be done n 
three months or six months, or that it would 

mplish any such enormous reduction in the 
onsumption as Mr. Herschel predicts.—-Fd.] 
e —_ 


Handling Freight at Way Landings on Small 

















Rivers. 
Sir-—In Engineerir New May 4, p. 539, ther 
le Freight Handling Installations for River u 
ject to Great Variatior Le 1 by M G. ¢ 
‘ Montgomery, Ala 

His cases 1 and 3 are perf easible a } 
under the conditions that he st but his case 2 d 
not seem to the writer to be practicable The mou o 
freigt mnsigned to way landings in general not 
ufficient to warrant tt expenditure of even ths mall 
amount necessary to all tt imple apparatus rt 
writer knows of only three way landings on the Ton 
big River, from Mobile to De i distance of 
230 miles, where such an appara t be used y 
iny 1dvantage Each o i 
inclined track lead fro warel ‘ t t n 
to low wate yn which is operate ir at hed to a 
windlass in the warchouse which is operated either by 
horse or gas engine, 

Packe boat from 12 to 15 eck hand ind 
these men an u ud o tl 
warehouses, placing o the car or near it in abe 
the same length of time it would take t« e cat 
way. 

Another importar I nt i that a | ket rrying a 
barge would have to turn a d for at lea ne-half 
of the landings to get the barge between the boat and 
the bank, so that thé cable would ad ov the barge 
which is a loss of time 

Mr. Scherer suggestion that freight could be cor 
igned to one landing instead of several along a certain 
tretch of river may be all right in theory, but it an 
not be wo.ked out in practice, for the simple reason 
that hauling the freight from the river w house t 
the merchant's place of busine perhaps 5 to 10 mile 
listant from the rive ha to be taken iccoun 

If all way landings were in small towns about 25 mile 
distant from each other some apparatus for handling 
freight might be practical 
Taking into consideration al!) conditions ag they usu 
ally occur at way landings, it doe not seem to the 
writer that any improvement can be made on the 
present method of handling freight at these landings 
Wm. Heer, Jr 
U. S. Junior Engineer 
U. S. Engineer Office, Mobile, Ala., May 10, 1911 
meninicensncnsmassvaenfiestininniennaeenes 
. 
Notes and Queries. 

In the article on ‘‘Recommenitded Jobbing Shop Pract 
in Designing, Drafting and Cutting Spur and B 
years’’ published in our issue of May 25 630, due 
a draftsran’s error, Fig. 4 how gear teeth marked 
1%-in. diametral pitch, 1%4-in. diametral pitch, « The 
inch marks should of course have been omitted so that 
the legends would read % diametral pitch, et 


Information is desired as to the ‘‘General Association 
of the Engineers of America."’ A correspondent write 
us that he was made a member of this society in 1868 


at New York City, and that Mr. G. Weissenhorn was then 


Acting Manager-in-Chief. Our correspondent has a cer 
tificate of membership bearing the number 354 He 
inquires whether the society is still in existence, or, if it 


became defunct, what was its history 


The article entitled “‘Notes on Thre 
in the Punjab, India,’"’ by Mr. A. B 
of May 18, 191f, p. 585 


Irtigation Projects 
Segur, in the issu 
the following correction sheuld 
be noted: In Fig. 2 and Fig. 3, for “Upper Chenab 
read “Upper Jhelum,’’ and make the same correction 
in the tabulation of completed work on p. 588 In the 


formula at the top of p. 587, the last expression should be 


V ) 
r= p( - 
F Vo 
from the expression 


as is evident from which it is 


derived. 
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The Law Governing Diversion of Interstate 


Waters.* 
By CARMAN F. RANDOLPH, ESQ.+ 


My opinion ig asked whether the City of New York can 
acquire the right to obtain an additional water supply 
from interstate streams or bodies of water where the 
diversion would substantially diminish the quantity in 
an adjacent State. The query requires an examination 
waters generally, and, as yet, a compre- 
hensive principlet in regard to their utilization has not 
been definitely adjudicated. 

A few years ago the City of New York constructed a 
dam across the Byram River, a small stream flowing 
into Connecticut, near the State line, and diverted the 
water. A riparian owner in Connecticut sought to en- 
join the diversion, but the Supreme Court of the United 
States denied his application on the ground that he had 
delayed acting until the city had expended large sums 
in the prosecution of the work. (N. Y. v. Pine, 185 U. S., 
93.) 


The court did not find it necessary to decide squarely 
important questions in regard to interstate waters 
argued, but its opinion leaves little room for doubt that 
had Pine brought suit promptly the city would have been 
permanently enjoined. The court said: 


We assume, without deciding, that, as found by the 
Circuit Court, the plaintiff will suffer substantial damage 
by the proposed diversion of the water of the West 
Branch. Also, without deciding, we assume that, al 
though the West Branch above the dam and all the 
sources of supply of water to that branch are within 
the limits of the State of New York, it has no power 
to appropriate such water or prevent its natural flow 
through its accustomed channel into the State of Con- 
necticut; that the. plaintiffs have a legal right to the 
natural flow of the water through their farms in the 
State of Connecticut, and cannot be deprived of the right 
by and for the benefit of the City of New York by any 
legal proceedings, either in Connecticut or New York; 
and that a court of equity, at the instance of the plain- 
tiffs, at the inception and before any action had been 
taken by the City of New York, would have restrained 
all interference with such natura] flow of the water. 


of interstate 


Scrutiny of the opinion shows that, but for the com- 
plainant’s delay, the court would have blocked the city’s 
enterprise by the rule of the common law that a ripa- 
property right in the natural flow of 
a stream, and the rule of public’ law that one State 
cannot expropriate for its own use property in another. 

The court properly ignored the ingenious argument 
that the property really taken not a right to the 
flow in Connecticut, but was water caught in the State 
of New York, and therefore property in that State subject 
to its eminent domain. This argument clearly implies 
the universal right of an upper State to divert al] water 
from an interstate stream, provided it is ready to pay 
compensation to all the injured individuals in a lower 
one. An intolerable proposition—not only perverting 
the common law, but ignoring that public interest 
which, as we shall see, is a vital element in the problem 
of interstate waters. 

If the Pine prefigures the whole law on this 
phase of the interstate water question, we may anticipate 
such embarrassments as these: 

(1) A lake lies in States A. and B. Neither can divert 
a substantial proportion of its natura] volume because 
of the resulting damage to riparian owners in the other. 
Nor can the State controlling the outlet increase this 
volume by bullding a dam, for this will flood land in the 
other State. 

(2) A stream separates A. from B. Neither can divert 
water to the injury of a riparian owner in the other. 

In each of the foregoing cases a conventional boundary 
line prevents two fraternal communities from enjoying 
valuable privileges which either might enjoy were the 
line shifted. 

(3) A stream rises 
not divert the water. 
runs through A.; B. must not divert. 
each perhaps desirous of utilizing headwaters, 
barred. 

In citing these illustrations, I am not depicting a gen- 
eral, or even, af. present, a very noticeable hardship. 
But here and there State lines have caused embarrass- 
ment, and with the growth and congestion of population 
and the enlarging use of water for motive power, em- 
barrassments are likely to increase in number and in- 
tensity. 

I do not consider such difficulties insoluble. I cannot 
believe that a great community, whose health and pros- 
perity depend on its water supply, will be absolutely 
forbidden to satisfy its needs from an abundant and 
economical source merely a petty private in- 
terest in a neighboring State cannot be expropriated and 
is owned by a person unwilling to sell, perhaps incapable 
of selling by reason of infancy or insanity. 


rian owner has a 


was 


case 


in A. and runs into B.; A. must 

Another stream rises in B. and 
Here, two States, 
are de- 


because 


*An opinion rendered Jan. 20, 1904, to the Merchants’ 
Association of New York City on the question whether 
the city can obtain an additional supply of water from 
interstate rivers. 

#26 Liberty St., New York City. 

tSome advance in the definition of principle has been 
made since this opinion was written, but a comprehen- 
sive definition is still lacking and the practical 
questions are for the most part hardly touched; yet the 
field is capable of most useful development if the legal 
questions be properly handled.—C. F. R. 
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The very statement of the rule indicated in New York 

Pine suggests a hardship at once so severe and absurd 
that we are entitled to look confidently for a way of 
escape. .Conceding the correctness of this rule, in view 
of the status and relation of the parties to the suit, let 
us examine the question of interstate waters from a 
different standpoint. Conceding that a municipal cor- 
poration of one State can be enjoined from diverting 
interstate waters by an owner of property in anotner, 
let us suppose the State itself takes the initiative. 

Should the State begin works for the diversion of 
water it could not be enjoined in a private suit, because 
it is not suable by a citizen without its consent. But if 
the State’s action were not founded on a legal right 
it seems that the agents actually doing the work could 
be enjoined, on the principle that a government cannot 
confer authority on its agents to seize or hold property 
illegally. 

Du. & 
Cc. C., 246 

If there be a right in the State it were better to 
establish it directly and not wait to prove it in defense 
of a private suit. It is in this direction we must look 
for escape from the embarrassment suggested by New 
York v. Pine. 

In speaking of a State's right in water, I do not mean 
such proprietary rights in the fluid as the law recognizes. 
Nor am I concerned with certain State Constitutions, 
which declare the State itself to be the owner of all 
water within its boundaries. I refer to that interest 
in water which each State possesses as the guardian of 
its community. This interest is partially, but not fully, 
developed in adjudged cases, yet it will be found ade- 
quate for the just protection of the community. For 
example, I think it is clear that the right of an indi- 
vidual or a corporation to divert water, whether gained 
by public grant or by prior appropriation, is presumed 
to be utilized within the State, which may forbid the 
carriage of the water beyond its bounds. 

After the right of a State has been established, the 
utilization thereof will be governed by the local law. 
For example, the State of New York, having ascertained 
its portion of a particular stream, may therefore author- 
ize the City of New York to divert it upon compensating 
local proprietary interests injured by the diversion—the 
compensation not being enhanced by the establishment 
of the State’s right, which, I repeat, is nothing more 
than the ascertainment of the general interest of the 
commonwealth. 

We will first consider how a State can obtain a right 
in interstate water by agreement and then whether it 
can establish rights by legal proceedings. While a 
State of the Union is forbidden by the Constitution to 
make any “treaty, alliance or confederation” with any 
party, it may make, with the consent of Congress, a 
“compact or agreement”’ with another State, and it seems 
that consent need not always be obtained in advance 
(Virginia v. Tennessee, 148 U. S., 521), though, if a 
compact thus made traverse the rights or the policy of 
the United States, Congress is competent to disregard 
er annul it. 

Interstate compacts are not common, and thus far 
have dealt chiefly with boundary questions; but 
there is no reason why they should not deal with waters, 
always subject to the superior federal right in respect 
to interstate navigation. An important question of law 
in this respect is whether a State may,‘in an arrange- 
ment with a neighbor, affect the rights of its own citi- 
zens, for it is altogether probable that an arrangement 
in respect of waters would affect such rights in one or 
both States. 

Now, whatever the position of an individual whose 
property is affected by the provisions of an international 
treaty, it would seem that a State of the Union cannot, 
in a compact with another State, deprive a citizen of 
rights without compensation. But I am of the opinion 
that when one State makes with another a compact 
proper in itself, it will be usually assumed to promote 
a public purpose in furtherance of which it may ex- 
propriate any property required. 

Already we have interstate bridges built under com- 
plementary exertions of eminent domain. The New 
York Court of Appeals once upheld a statute allowing a 
New Jersey canal company to flood land in New York 
State for a reservoir, on the ground that the canal was 
of commercial importance to the City of New York. 
(Townsend’s Case, 139 N. Y., 171.) In an opinion of 
the Supreme Court of the United States it is taken for 
granted that adjacent States can unite in reclaiming a 
malarial district crossed by the boundary line. (Virginia 
v. Tennessee, 148 U. S., 518.) There is no stretching 
of principle in recognizing the ability of two States to 
make joint use of a boundary lake or river, or even to 
build a common reservoir. Nor in affirming the right 
of a State to gain a use in an interstate body of water 
by giving to its neighbor a compensatory use in another 
one. 

While there is no legal impediment to the making of 
various interstate compacts in respect of waters, they 
are most likely to be consummated when both States are 
embarrassed by existing conditions and are ready to 
bestow benefits in order to obtain them. In the absence 


Lee, 106 U. S., 196; Avery v. Fox, 1 Abb. 
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of conditions favorable to satisfactory ag; 
State desiring to establish a right in inter 
must forego its wish unless it can enforce 
legal proceedings. 

Noting that a proceeding must assume th. 
controversy between the States interested. 
to inquire whether there is a principle of law 
the Supreme Court of the United States to eg; 
An available principle must be one common 
States. Whatever the law of waters in the 
States, the law for interstate controversies 
general. This couple of States maintains 1} 
law rule of waters: that, the law of prior ap; 
in still another each system is _ represent 
local peculiarities should not influence tt} 
Court of the United States in determining « 
between States of the Union. These Stat; 
Par before the federal tribunal. Their recipr 
and obligations do not depend on the inciden: 
dents of local law, but are attributed to th 
mon as States. 

Were the States of the Union independ: 
each would be in a position to use the w 
its territory without regard to the effect in ; 
and it is not inconceivable that great States 
their power to the detriment of weak neig 
were the States independent, it is to be pri 
generally each would observe the principles 
tional law in this as in other respects. 

Excepting, perhaps, some early mitigati 
conduct of war by the influence of Christia 
it might not be amiss to say that our whol. 
international law originated in water. The u 
and perils of intercourse by sea slowly bri 
the institution of common rule for merch 
turers, and finally the complete freedom of ¢ 
assured to all vessels flying a national flag, 

Hindrances to the navigation of internat 
long survived the proclamation of the law o 
sea, but to-day these rivers, generally, a 
the merchant ships of all riparian states an 
in intercourse with them. 

At present the international 
chiefly to navigation, 
eourses for drainage, 


law of wat 

but whenever the uss 

or their diversion for 

for consumption, irrigation or power causes 
another country, controversies will arise, fr 
these controversies we must look for the formulatio: 
principles for their adjustment. 

Surely the pollution of a river to the ser 
ment of a neighboring country would 
grievance. If works in one country should 
navigation or flood property in another ther: 
just cause for complaint. (Vattel, I., ss. 271 
United States once complained of an obstruct 
flow of a stream in Maine caused by act 
Canada. (Wharton’s International Law Digs 

In regard to the diversion of water by an upper ri 
rian nation, Calvo suggests a broad principle when 
says: “The river or the stream which flows fro: 
cannot be impeded at the outlet by the pro; 
the soil on which the jake terminates. (Droit /nt 
tional, 5th ed., I., p. 467.) 

For some years the United States and Mexico ha 
complained of each other in respect of diversion 
the Rio Grande. A joint commission has been a nte 
to investigate the subject of diversion among others 
An international dam and reservoir is proposed 
effecting an equitable distribution of water. | 
that a suit brought by the United States to enjoi 
private company in New Mexico from diverting water 
to the injury of navigation—a suit not yet finally d 
termined by the Supreme Court (U. S. v. Irrigation Co 
174 U. S., 690; 184 U. S., 416)—was begun by the Dé 
partment of Justice after receiving from thé 
Department a communication prompted by 
from Mexico [See proceedings of the International 
(Water) Boundary Com., I., p. iii. (1903)]. And th 
Supreme Court has recognized the interest of Mex 
in the suit, though not a party to it. (184 U. S.. 420 
Everything points to the recognition by each country 0! 
mutual obligations in regard to this international river 
and it is not unreasonable to anticipate an adjus'me 
according to principles of international law. 

When international controversies over water 
become sufficiently frequent to attract the sustain 
tention of publicists we shall have a general decla 
that a nation is not justified in dealing with in 
tional waters in entire disregard of its neighbor 
fare. In respect of diversion, we may anticipa 
presumption that a nation is not justified in div 
the entire flow of a stream from its neighbor. 

If international law stopped here it would not 
to an upper country any benefit from an interna 
stream, apart from the riparian right, wherever 
beyond this right would sensibly diminish the fi 
a lower country. 

If the law stopped here it would burden the 
country with a unilateral and uncompensated obliz 
in favor of the lower ome, and the country in whic! 
stream reaches the ‘sea. would be entitled to receiv: 
water intact and divert it at pleasure, 


be a 


State 


complaints 
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: whole system of international law is so de- authorize the Supreme Court to adjudicate outlying proprietary interest will found s t ul 
. n mutuality of rights and duties that any questions by equitable principles. equitable appraisement of the interest e respectiv 
per bligation is presumably excluded. When we An Australian controversy is extremely interesting in States 
sat tate has no right to deprive another of all this relation. Diversion of water from intercolonial With State interests in view, the court will undoub 
* an international stream we evidently have rivers has long been a source of contention, and it dly approach the ase with the general presumption 
ed an equitable proposition. seems that a desire for a central] authority for the regu of international law that an upper country neither 
ng thought that an earnest controversy over lation of water was one of the moving causes for union entitled to divert all the water of n international 
must lead to the enunciation of an equit The Constitution of the new Commonwealth provides: stream, nor yet oblige deliver a 1 lower one 
os ple to be thereafter commended to diplo- “The Commonwealth shall not, by any law or regulation the presumption of proportional right But this pre 
accepted by arbitral tribunals, and some of trade or commerce, abridge the right of a State or sumption may not always hold good It may appear 
“ » 1 suggested what I believe is the fore- the residents therein to the reasonable use of the waters that a lower State wil uffer no real injury by the 
i doctrine of international law. (Interstate of rivers for conservation or irrigation.” The right to diversion of all the of a particular eam by 
7 Columbia Law Review, May and June, 1902.) a “reasonable use’’ imports the prohibition of an un- reason of its having an abundant supply from other 
M position is this. An upper state is not bound reasonable one. In other words, the rule of proportion sources On the other hand, the diversion of any sut 
to a lower one the natural volume of a stream right is clearly implied. The Supreme Court of the tantial quantity might inflict irreparable injury to the 
Si mly by ordinary riparian uses. It is entitled Commonwealth seems competent to enforce the rule in lower State, while serving the mere convenience rather 
a part to other than these uses—municipal a controversy between States, and the Interstate Com than the necessity of the upper one In either ise a 
ial rrigation, power, etc.—without regard to the mission on Trade and Commerce provided in the Consti apportionment would be inequitabl the upper I 
ps ‘ diversion in the lower country. In short, each tution has a broad jurisdiction in respect of interstat lower State should have the benefit of all the water 
oe a proportional right to the distributive use waters. Anticipating an objection that apy ition of the rule 
of W rising in or flowing through its territory. That our Constitution contemplates the existence of ©! Proportional right might result here and ther 
In enting this proposition, I have no definite rule reciprocal rights and duties of a legal nature in the ‘iminishing a f water already appt ited 
of rtionment to suggest. Indeed, none is likely several States is made plain by the provision authoriz public use, I at wi S COrtain & nent o 
to t rthcoming. Each controversy will present pe- ing the Supreme Court to take original jurisdiction of water would seem to be appropriate u r natural con 
ul reumstances. controversies between them. A proceeding under this ‘itions, but one of the States has already diverted to 
Ni m I willing to affirm the universality of the provision is usually instituted by filing a bill in equity public use—a city supply, for example “a larger quantity 
proj ion. There may be cases where well-watered with the leave of the court, which is only refused where than " would we rege to enjoy under this allotment 
Stat hould not withold any portion of particular want of jurisdiction is apparent. Thus far there have the Supreme Court vught to treat the established use 
strea from needy neighbors. Conversely, the neces- been but two interstate suits of direct interest in this as an equitable posss “ In this Ase s doctrine 
sities of the upper state may justify the witholding of discussion, both lately brought and neither yet closed omething like the law of prior appropriation should be 
all t water from a state when the latter’s supply is by final decree. The first is Missouri v. Illinois, 1SV0 applied 
abundant. U. S., 208, where the court maintained the legal right In adjudicating an interstate water controversy, the 


For the moment I am simply interested in demon 
stratiug the presumptive existence of a proportional 
I n international law. 

wl of legal controversies over water between States 
of the Union? None need be contemplated in respect to 
interstate navigation. This is within the control of 
Congress. A State has no right to impair it. We are 
not concerned with conflicting claims to territorial juris- 
liction over waters, or lands under water, nor to rights 
of fishery. We are interested chiefly in controversies 
regarding the distribution of water. 

Were all State lines obliterated, there would be no 
jurisdictional controversies of a domestic nature over 
waters. The entire control of the waters of the republic 
would be vested in Congress. Were the federal bond 
broken, each State would be an independent nation, with 
a moral duty to respect the principles of international 
law. In fine, were the States amalgamated, an equitable 
distribution of waters throughout the republic would be 
legally possible. Were they dissociated, the principles 
of international law would be commended to each one. 

These fanciful contingencies suggest the conclusion 
that while our fraternal communities may here and 
there fail to attain the broad utilization of waters at- 
tainable in communities ruled by a single government, 
they must be better ruled in this respect than rival 
nations, because they are impressed with a common 
nationality. Indeed, if not better, they might be worse 
off, since none can promote its just interests by force, 
nor, without the consent of Congress, by agreement. 
The conclusion is strengthened by the reflection that 
in some aspects our interstate boundaries are of a con- 
ventional nature. The historian may draw interesting 
distinctions between the original States, and Texas gain- 
ing statehood by annexation to the republic, and the 
remaining States carved at pleasure by Congress out of 
federal territory. But, in dealing with such a subject 
as the water rights of the States, the lawyer takes no 
account of how this one became a member of the Union, 
or of what might happen to that one on a dissolution 
of the bond. Impressed with the present equality of 
each State, with respect to every other and before the 
federal government, he must view their boundaries, 
generally, as marking the convenient sub-division of a 
vast territory for certain purposes of local government. 
In dealing with this subject he must treat interstate 
lines as drawn by a political surveyor acting in behalf 
of a nation. ; 

A notable result of this method of delimination is that, 
excepting where great rivers and lakes offer boundaries 
too obvious to be ignored, what may be called the 
natural method of boundary running is commonly dis- 
carded for the straight line of convenience. Streams 
and ponds are bisected. The main sources of supply 

r one State may lie wholly within another. In short, 
the lines are largely drawn without reference to the 
economical apportionment of water among the common- 
wealths. 

When States are thus delimited by politically conven- 

t lines, it is reasonable to hold that physical incon- 
veniences caused by these lines should be susceptible 

mitigation whenever this can be accomplished with- 

attaining the proper measure of sovereignty assured 
each State. 

\nd when we point out that each State holds all the 
/perty in its territory free from the eminent domain 
another and cannot be compelled to surrender its 
perty to another in any way, I think we approximate 
irreducible measure of sovereignty in this relation. 
sured of this measure, the States justly and safely 





of a State to enjoin another from polluting a stream 
to the danger point, and will make a final decree upon 
receiving evidence regarding the real effects of the act 
complained of. This decision accords with the principle 
of international law. 

Occasionally the matter of diversion of interstats 
waters has attracted the attention of States. In 1S8S85 
the Pennsylvania Legislature requested an opinion from 
the State’s Attorney General as to the right of New 
York to divert water from the Chemung River for sup 
plying the Chemung Canal to the detriment of the 
North Branch Canal in Pennsylvania. The Attorney 
General pronounced the action of New York illegal (4 
Am, Law Reg., 384). 

In 1883 the New Jersey Legislature authorized the 
Attorney General to institute suits to prevent interfer 
ence with the flow of streams into New Jersey from 
other States (Laws 1883, 321). And in 1884 it author 
ized the Governor, with the advice of the Attorney 
General, to communicate with New York in regard to 
“the contro] of water flowing into New Jersey from that 
State” (N. J. Laws, 1884, p. 354). In 1895 the New 
Hampshire Legislature passed a resolution substantially 
like the New Jersey statute of 1883 (N. H. Laws, 195, 
p. 366) 

Probably a search of State statutes would disclose 
other instances, but not until 1901 was a suit brought 
in the Supreme Court. 

In Kansas v. Colorado, 185 U. S., 125, the Supreme 
Court entertained a bill praying that Colorado be en- 
joined from diverting an excessive quantity of water 
from the Arkansas River. ‘Without subjecting the bill 
to minute criticism,’’ said the court, “we think its aver 
ments sufficient to present the question as to the power 
of one State of the Unton to wholly deprive another of 
the benefit of water from a river rising in the former, 
and, by nature, flowing into and through the latter, 
and that, therefore, the court, broadly speaking, has 
jurisdiction.” 

In this case, as in Missouri v. Illinois, the court with- 
holds final decree until it shall be informed of actual 
conditions. But whatever the decree, the court has 
established a notable precedent by taking jurisdiction of 
an interstate controversy over the use of water. We 
are entitled to assume that in each controversy of this 
sort it will exert its broad and flexible powers to secure 
susbtantial justice, an end surely attainable, in view 
of the great storehouses of jurisprudence at the court’s 
command. “Sitting, as it were, as an international, as 
well as a domestic tribunal,”’ said the court in Kansas 
v. Colorado, “we apply federal law, State law and in- 
ternational law as the exigencies of the particular case 
may demand.” 

In Kansas v. Colorado, a lower riparian State seeks 
to enjoin an upper one from diverting an excessive 
quantity of water. Should an upper State wish to 
establish a right to divert it will bring a friendly suit 
against the lower one by bill in equity savoring of a 
plea for partition. 

A suit of this kind is suggested by the question sub- 
mitted for my opinion, and the method of adjudication 
will now be considered, remarking, however, that 
whether an interstate controversy over the use of water 
is brought before the Supreme Court by bill for injunc- 
tion or by bill for partition, the court will determine 
the broad issues by principles of equity generally appli- 
cable to either form of suit. 

In the first place, we may anticipate that the court 
will view the controversy as primarily between political 


communities and, ignoring for the moment particular 


Supreme Court may find it expedient to frame a decree 
granting relief to the complaining State upon ertalr 
conditions. 


Where the diversion of water from a particular stream 


may be entirely or partially offset by compensating 
works, permission to divert may be conditioned upon 
the maintenance of such work Among the matters on 
which the court desired information in the Kansas 


Colorado case were “the possibilities of the maintenance 





of a sustained flow through the control of flood waters 
A broader scheme of compensation may be approved 
based upon an examination of all the waters common 
to the two States A state may be permitted to divert 
the waters it desires, provided it assures to its neighbor 
equivalent rights in other waters 

| have said that in determining the broad rights of 
a State in interstate waters the Supreme Court wil! not 
be trammeled by proprietary interests in another State 
At all events, this will be so where the aggregate of 
these is not sufficiently large to constitute a substantial 
interest of the commonwealth. But where such interests 
wil] be injured by a diversion we may assume that a 
right to divert will be conditioned upon compensating 
the owners in sueh sum as shall be awarded by an im 


partial commission This procedure would accomplish 
indirectly a result forbidden as we have seen by dire 

expropriation; but as an equitable incident in a com 
prehensive adjustment of interstate claims it would be 
in my judgment, unimpeachable 


If, in determining the question of compensation, it 
could be maintained that, in apportioning water, the 
court simply announces an allotment which, theory 
of law, has always defined the rights of the respective 
States, proprietary interests in each State might be 
treated as subject from the beginning to the claim of 
the other, and to this extent permissive and not entitled 
to compensation This theory will not support a broad 
rule. While an apportionment igs based- upon a pre 
existing principle, until it ig reduced to terms it is too 
unsubstantia!l to afford a general reason for deprecating 
Indeed | have 


Supreme Court might equitably 


the value of established interest 
pointed out that the 
allot all the water in a stream to an upper State, in 
which event adherence to this theory would lead to the 
absurd conclusion that riparian owners in the lower one 
never had any rights whatever. 

Possibly there may be cases of diversion so flagrantly 
violative of the welfare of another State as to call] for 
an exceptional denial of compensation, but as a rule 
should anticipate a liberal definition of vested interests 

An equitable distribution of interstate waters under 
the high and impartial auspices of the Supreme Court 
would be a novel, but not a startling, proceeding. This 
principle commended by the law of nations should find 
readier acceptance in the jurisprudence of our fraternal 
States, and its application is better assured among these 
States whose justiciable controversies are determirable 
by a constitutional court than among the nations, whose 
differences are adjusted by force or diplomacy or by 
voluntary submission to an arbitra] trfbunal. 

It is to be expected that the final opinion in Kansas v. 
Colorado will affirm the principle, whatever the form 
of the decree; and the principle, once affirmed, may be as 
well invoked by a State wishing to establish title to a 
beneficial use of water as by one praying injunction 
against diminution of its share.* 

Affirmance will render a timely service. Apart from 
the public right of navigation, our common law of 


. 


*Kansas finally lost the case because she could not 


prove actual damages.—©. F. R 
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waters has been largely influenced hitherto by consid- 
erations of private riparian right—rights of access and 
wharfage, the watering of stock, the mill use, ete. But 
public needs outrank these private uses, and when a 
State has within its territory water available for these 
needs (and the matter of expense is a prime factor of 
availability), it would be intolerable to permit the 
owner of a riparian right on the other side of a con- 
ventional boundary line-to obtrude his petty interest 
in bar, especially as he can be assured of compensation 
for its destruction. 

I have examined the submitted question in the light 
of principle, and it only remains to return a specific 
answer 

Regarding interstate compacts, in respect of the use 
of water, I am of the opinion that there is no legal 
impediment to the making of benéficial arrangements 
of this sort, assuming that none will be detrimental to 
federal interests For example: 

(1) New York and Connecticut agree to create a joint 
reservoir impounding the waters of Ten Mile River 
and the headwaters of the Housatonic by means of a 
dam in Connecticut, 

(2) New York and New Jersey agree to create a 
joint reservoir impounding the sources of the Wallkill 
by means of a dam in New York. 

In each case the proportion of expense to be defrayed 
by the respective States, and ihe proportion of water 
each shall be entitled to draw, will be determined in 
the compact, which in its final shape will be recorded, 
like all interstate compacts, in thé statute books of each 
State and be thereafter subject to construction by the 
Supreme Court of the United States. 

Two States having thus made a compact capable of pro- 
moting the public needs of each, a person in either whose 
property is required in order to carry out the under- 
taking should not be permitted to raise the question as 
to the legality of its condemnation by alleging that the 
property is not really required for the sole, or the 
ufficient, public use of the expropriating State. When 
the destination of property to the public use of a State 
is established, the courts will accept this as full justi 
fication for condemnation and will not inquire into the 
degree of utility. 

When two States, assured of fundamental rights, are 
ready to negotiate for their enjoyment, the question 
of method will be found susceptible of a lawful and fair 
olution, 

One cannot speak with assurance of the outcome of 
interstate negotiations, and while in my judgment the 
possibility of beneficial agreement is worth considering 
by the State of New York, whose chief city is in need 
of an additional supply from economical sources, there 
is reason to suppose that substantial relief can be ob- 
tained by filing a bill in equity in the Supreme Court 
against a sister state for the ascertainment of New 
York’s equitable rights. 

In 1899 the Merchants Association were advised by 
their committee on legislation that an attempt to sup- 
ply the City of New York from an interstate stream 
could be enjoined. Assuming as the committee did 
that the question depended on the common law their 
advice was sound. They anticipated the rule since in- 
dicated in New York v. Pine. Approaching the question 
from the standpoint of a state seeking to establish a 
right in interstate waters, I turn to interstate law and 
reach a different conclusion. 

Taking for illustration the Ten Mile River, which 
rises in Connecticut, runs its principal course in New 
York, and returns to Connecticut, I am of the opinion 
that the State of New York can establish a right to 
divert a substantial portion of this stream upon such 
equitable conditions as the Supreme Court shall deter- 
mine Assuming that the Supreme Court would frame 
its decree upon a comprehensive view of the relative 
needs of the states in controversy it is not impossible 
that New York could substantiate an equitable claim 
to practically the entire flow. 

I have sought only a legal solution of the interstate 
water problem. My opinion goes no further than this— 
The City of New York has lawful opportunities for ob- 
taining an additional supply from interstate waters. 

Whether lawful opportunities will lead to substantial 
benefits? In what direction and by what means the 
best results may be attained? are questions for future 
onsideration 


Mine Fires.* 


By HERBERT M. WILSON,+ M. Am. Soc. C. E. 


Fires in mines are a far greater menace to life and 
preperty than is generally appreciated. Two of the 
most serious disasters in coal mines within the last two 
years—one at Cherry, Ill, and the other at Pancoast 
Mine, near Scranton, Pa., originated from trivial causes. 
Two of the most destructive disasters in metal mines in 


*A lecture delivered before the National Fire Protec- 
tion Association at its annual meeting in New York, May 
25. 1911. 

+Chief Engineer, Bureau of Mines, Pittsburg, Pa. 


the last year—Tonopah, Nev., and Copper Hill, Tenn., 
resulted from similar causes. At Deadwood, S. Dak., 
$1,000,000 has been spent in fighting a metal mine fire. 

Moreover, there are fires raging in coal and metal 
mines in various parts of the country, which, having 
gotten beyond control, have burned for many years, de- 
vouring hundreds of thousands of tons of coal and 
miles of mine galleries. Of these fires, one near Car- 
bondale, Pa., has burned out such a vast area of anthra- 
cite coal in the past ten years as to result in subsidence 
of the surface and destruction of surface property. Near 
Summit Hill, Pa., a fire is estimated to have destroyed 
$26,000,000 worth of coal after burning 51 years. Near 
Jobs, Ohio, a tract of coal valued at several] million dol- 
lars has been burning since 1884. 

In some of the deeper metal mines at Butte, Mont., 
fires have been burning in the old mine timbers since 
1889. In the Comstock vein in Nevada, thousands of 
feet of tunnels which had been opened and timbered at 
great expense are being burned out, causing falling of 
the roof and dislocation of the metal-bearing vein—thus 
rendering future recovery of the ore difficult if not im- 
possible. 

On the afternoon of Nov. 13, 1909, the Cherry (lIlli- 
nois) mine was fired with the result that 262 lives were lost 
and the property seriously damaged, in addition to the 
damage assessed upon the owners for the benefit of the 
families of those who perished. The evidence indicates 
that the fire was caused by a pit car loaded with several 
bales of hay intended for the mule stable in the third 
vein It is believed that this car was placed under or 
in contact with a blazing torch or open miner’s lamp 
placed to give light to the cagers. Possibly the oil, 
which was kerosene, dropped from the torch to the 
hay However, the hay was fired and there being an air 
current having a velocity of 700 ft. per min., the over- 
head timbers, man-way and air shaft were quickly fired. 
This effectually shut off ingress and egress to the mine 
and imprisoned within it 484 men who were at work in 
the mine at the time. The cost of this fire was about 
$1,000,000 of which $50,000 a day was spent in direct 
fire fighting for many days. 

On April 7, 1911, a fire was started in the Pancoast 
mine near Scranton, Pa., which resulted in the loss of 
74 lives, leaving 45 widows and 137 dependent orphans; 
as well as causing the destruction of much valuable 
property. This fire is known to have started in an 
underground room, presumably from some oil-soaked 
waste which fired some boxes and other inflammable 
material carelessly left near. 

The fire was not thought serious until it had been 
burning two hours. This delay was, in large measure, 
responsible for the great loss of life. A fire started 
Feb. 22, 1911, in the 1,166-ft. level of Belmont mine 
at Tonopah, Nev., which resulted in the loss of 17 lives 
and partial destruction of the property. 

The London mine of the Tennessee Copper Co. was 
fired on Nov. 29, 1909, by sparks from a shifting engine 
igniting the top house. Embers fell down the shaft 
and the smoke and flames imprisoned 54 men who were 
later rescued. Much damage resulted to the property. 

It is evident from the above that most mine fires 
have their origin in trivial causes, which, were proper 
means at hand and proper fire rules in force, might be 
quickly extinguished. 

The nature of the combustible material found in metal 
mines offers varying but usually good opportunities for 
the spreading of a fire. While the progress of a fire 
might, at first, be slow, in some cases it may spread 
quickly and involve a large area and result in tre- 
mendous damage if not promptly extinguished. 

A careful study of the origin, history and methods 
of combating nearly all of the mine fires which have 
occurred since the creation of the mine accidents divis- 
ion of the Geological Survey in 1907, and its present 
successor, the Bureau of Mines, has been made by the 
mining engineers of the latter organization. 

It is believed from this study that the introduction of 
comparatively inexpensive fire-fighting appliances, the 
adoption of proper regulations, and the institution of a 
reasonable system of fire drills may minimize fires and 
confine others to a brief period of time with little dam- 
age to life and property. 

Among the most fruitful causes of mine fires studied in 
the above period are, in approximate order of impor- 
tance, the ignition of timbers, wooden stoppings, and 
brattice cloths; hay or oil-soaked materials by open 
torches; the ignition of coal by blown-out shorts or ex- 
plosions of fire damp or coal dust, or the improper use 
of explosives. Surface fires communicated to the mine 
through the shaft or tunnel: underground furnaces and 
boiler plants; ignition by friction on oily, wooden rollers 
or rope haulage-ways, fires occasioned by spontaneous 
combustion of coal, timber or greasy waste, 

The engineers of the Bureau of Mines have adopted 
as the most effective means of exploring and in the 
earlier stage of combatting mine fires; the use of the 
oxygen helmet. This is an apparatus which entirely 
protects the head, and through which air is furnished 
artificially—thus enabling the wearer to explore the 


vicinity of a fire under conditions of smok 
which would render his approach otherwise ji; 

By the use of such apparatus a number of : 
within the last few years, been promptly ex 
which would doubtless otherwise have spread 
haps extended beyond control. The Bureau 
encourages the treatment of wood and brait 
and other inflammable materials with flre-proof 
stances. Chemistry, through the quick ana 
gases satnpled at frequent intervals in the neigh 
of the fire, has proven a most useful adjunct 
ing fires. By this means it is found possible to 
the fire and by pumping in carbonic acid or 
it with water, to determine by the progr 
analysis, the condition of combustion; thus a 
with assurance the time when the fire may 
extinguished or may call for further combatt 

To a body of men familiar with the subj. 
are it seems unnecessary to call attention 
cessity of providing at each mine ample stor 
plies of water under proper head and pro; 
veyed in protected pipes to possible danger 
the desirability of employing larger amoun:' 
inflammable material in place of wooden mi: 
ing or wooden doors; the proper regulation 
posal of waste; cleanliness, whereby greas 
soaked material shall not be permitted; pro; 
tion of steam pipes and boiler plants to 
insulation; fire-proof man-ways and air shaf 
fire protection and the use of non-inflammab| 
so far as possible in all top works and oth: 
structures within 50 to 100 ft. of the main op: 

Aside from these well-known measures there 
which the engineers of the Bureau of Mines w 
gest, such as careful examination of the wor! 
after firing each shot; keeping barrels of 
boxes of sand convenient to points at which 
are being used; keeping open lights away 
working face for some time after firing the shot 
nection of electric wires before shot firing; p 
tention to all electric wires and their insulation 
ger points; examination of the manner of lib« 
explosive gases; use of safety lamps or lantern 
of open lamps in the neighborhood of all inf 
materials when engaged on repairing wooden 
or examining for air leakage, etc. A proper sj 
fire alarm signals should be installed in every n 
should be tested at suitable intervals and und 
employees should be familiar with the signals 
frequent drills. The water-supply for mines is 
such as to render desirable the use of nozzl 
smal! diameter as 1% and %-in. As high pre 
is reasonably attainable, say not under 50 Ibs. 
in., should be furnished, for the reason that thé 
tory of the jet of water must be very low, si: 
hose must be used in tunnels often under 5 
rarely over 6 or 7 ft. in height. In conseque: 
nozzle can be elevated only at a very low angle ; 
jet can be thrown a comparatively short distar 
test under 20 Ibs. pressure only 23 ft.; under ‘ 
pressure, 30 ft.; 40 lbs., 34 ft. 

From the foregoing it is evident that the quest 
mine fires, their causes, possible means of prev 
and combatting is one well within the province o 


Bureau of Mines and one which demands the serious at- 
tention of all persons concerned in the operation o! 


mining property or in the protection of insuran 
property against fire. 


ee 


LARGE DUPLEX ARTICULATED LOCOMOTIVES 
which are four-cylinder simple engines, are being | 
by the Vulcan Foundry, Newton-le-Willows, Eng!a: 
for the Mexican Railway. They are of the Fairlie ' 
(which is used extensively in Mexico), having two 
wheel steam trucks and two boiler barrels exte: 
from a central firebox with side fire doors. Water | 
and fuel bunkers are mounted on each boiler. The « 
gines are of standard gage, and are designed to 
train loads of 300 tons up grades of 4% combined 
330-ft. curves. They are arranged to burn either « 
or oil fuel. The principal dimensions of these double 
engines are as follows: 


Driving wheels (12) “0 -0 
We, DEE. neon ve cepegrersetdcoetnedete 9 ft. 3 
Wheelbase, total 
Weight in working order....... 
Weight per axle 
Cylinders (4) 
Valve gear e 
Boiler, diameter (2 barrels 
Working pressure 
Heating surface; 

Firebox 

Total .... 
Grate area ... § 
Tractive force ( 62,610 1! 
Tractive force (at 75% boiler pressure) 52,176 


it 
Ratio of tractive force (90%) to adhesion 4) 


Ratio of tractive force (75%) to adhesion 
Coal in bunkers (both boilers) 

Water in tanks (both boilers) 

Height to center of boiler.. 

Height to top of smoketacks.... 
Length over all (over pilots) 


‘ 
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Fire Waste in the United States.* 
By WALTER L. FISHER.t 


overnment should suddenly lay an annual tax 
every Man, woman and child in the United 


eed a promise of spending the money for some 
se se, that promise would not avail against the 
" rotest which would be aroused. Nevertheless, 
a ch in the aggregate amounts to that is being 


ot ie people of this country. It is the annual 
hie ¢ the nation upon buildings and their contents 
' is expended not in productive enterprise, but 
snd destruction, and an even larger sum is an- 
xpended upon fire protection and insurance 

Not only is this property loss paid by our 
ut, in addition, annually 1,500 persons give 
it lives, and nearly 6,000 are injured in fires. 

Tt tual fire losses due to the destruction of build- 
1 their contents amounted (in 1907, the latest 
ar which statistics are available) to $215,084,709, 
r -apita loss for the United States of $2.51. The 

ta losses in the cities of the six leading Euro- 
intries amounted to but 33 cts., or about one- 
the per capita loss sustained in the United 


Ad to these figures are those which tell of the de- 
atru which our carelessness has permitted among 
our iral resources. Last year 76 men employed by 
he National Government lost their lives in fighting 
fires in 1910. Nearly five million acres of na- 
forest land were burned over—an area greater in 
extent than the whole state of New Jersey. The loss 
) in the national forests alone last year amounts 
to the appalling sum of more than $26,000,000. 

4 comparison of the average annual cost of. maintain- 
departments in European and American cities 
that the cost in European cities is 20 cts. 


ing fir 
ndicates 





capita, and in corresponding cities in the United 
States, $1.53 per capita, or 7% times as great. 
I have been asked what, in my opinion, the National 


Government could do which might result in benefit to 
the citizens as a whole in securing a reduction in the 
enormous and disproportionate loss by fire in the United 
I would answer that Uncle Sam first of all 
should set the example by properly protecting that which 
is his 

The United States Government is the owner of build- 
ngs costing more than $300,000,000, and is spending 
each year more than $20,000,000 in new buildings. It 
is the policy of the Government not to insure its build- 
ngs against loss by fire, but to reduce the risk of fire. 
Did it insure, its annual premium would amount to 
more than $600,000. Calculating that it can take no 
unnecessary risk in these buildings, the Government, 
through its scientific bureaus, has made searching in- 
vestigation into the combustible character of materials 
for use in construction work, and these investigations 
have not only been of immense value to the Govern- 
ment but, as their results are free to all, have benefited 
the whole country. 

To state them briefly, these results have attracted 
attention to the necessity of developing cheaper fire- 
proof materials, so that property owners may be en- 
ouraged to construct buildings that will better resist 
fire, and they also have shown the necessity of better 
building codes in cities, and especially of a better en- 
forcement of the codes already enacted if the present 
great fire losses are to be diminished. Investigations 
point to the fact that fireproof buildings will be con- 
structed at less expense in the future than in the past, 
and that the difference in cost between fireproof and 
inflammable buildings will soon cease to be an en- 
couragement to flimsy construction. 

The National Government is proceeding also to mini- 
mize possibilities of fire in the national forests, the 
national parks, and the Indian reservations by more 
effective regulations—among them, regulations to check 
the starting of blazes by sparks from locomotive smoke- 
stacks. 

\ number of the states have enacted fire-marshal laws 
during recent years. In one or two states we find meas- 
ures covering the instruction of children in public 
schools on these topics. The question of fire inquests 
has been agitated in some sections, the idea being to 
attempt to fix the cause and blame of fire losses, similar 
to the practice in Germany where investigations of this 

follow from a tenant to owner, from owner to 
a tect, from architect to builder, until the responsi- 
bilty finally is determined. In the western timbered 
8 very excellent laws are being worked out for the 
prevention of forest fires, but not yet have those states 
f awakened to the necessity of making adequate ap- 
propriations for fire patrols of private or state-owned 
t lands. State fire-marshal laws should be found in 
r states than at present, should be more compre- 
ve and should be more rigorously enforced, par- 
itly with a view to covering the needs of the rural 


icts. 


States 








_*An address given before the National Fire Protection 
on ae the annual meeting in New York City, 
. S. Seeretary of the Interior. 
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The Baltimore 
disaster gave an 
protection in 
weakest of all 

Investigations which been made by the Nationa 
Board of Fire Underwriters have focussed attention on 
one of the sources of failure, and that is, partisan pol 


Francisco 
toward fire 
relatively 


conflagration and the San 
impetus to the movement 
where possibly are 


cities, we 


have 


tics-in municipal fire departments. Wherever the tenure 
of office of responsible heads of city departments of 
public safety is not dependent upon election returns, the 


best results seem to have been achieved. In other words, 
where appointments of fire chiefs and fire marshals 


firemen are dependent on merit rather than on 


and 


political 


contingencies, the public receives a larger measure of 
protection Men fully equipped for administrative du 
ties in connection with fire departments and inspection 


forces cannot 
is limited 


usually be obtained where tenure of offic: 

to a period of two or four years 
When we consider the fact that our greatest 

property and life by fire are within the 


losses in 


cities, it be 


comes evident that we must look to the municipal gov- 
ernments chiefly for bettering conditions It is est 
mated by the Geological Survey, from the statistics at 
hand, that nearly one-half the value of all the new 
buildings constructed in the cities of the United States 
within one year is destroyed by fire. The reformation 
ean be accomplished only by constant and consistent 
work for the passage and enforcement of improved 


building ordinances; 
effect of comprehensive plans for the removal of confla- 
gration conditions; for the upbuilding of departments 
of public safety fully equipped with modern apparatus, 
and administered by trained and permanent forces; for the 


for the perfection and carrying into 


enactment and enforcement of ordinances which will 
safeguard explosives and combustibles; and for the in- 
stallation of separate high-pressure water systems for 


fire service where conditions warrant 

To arouse the people against the fire foe is our task 
The average would admit that our fire 
waste is in the nature of a national disgrace. The task 
is to make him do something to remedy conditions 
You must popularize your movement, and create a gen- 


eral demand for adequate and thorough enforce 


American citizen 


laws 


ment. Let the people once realize the exact facts of their 
own negligence, and they will be swift to provide the 
remedy. 
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Annual Convention of the National Fire 
Protection Association. 


The fifteenth annual convention of this 
ciation was held at the Waldorf-Astoria Hotel, 
New York City, May 23 to inclusive. The 
Association has been particularly active during 
the past -year and this acknowl- 
edged to be the most enthusiastic convention 
the Association has yet held. It was attended 
by several hundred delegates representing the 92 
Associations which form the active membership, 


asso- 


25 


meeting was 


and by many associate members. From an 
original association of fire insurance under- 
writers, the membership has now expanded to 


include such organizations as the American In- 
stitute of Architects, the American Institute of 
Electrical Engineers, the National Association of 
Cement Users, the Royal Architectural Institute 
of Canada and many others. 

The meeting opened on Tuesday morning, May 
23, with an address by Mr. W. H. Merrill, Presi- 
dent of the Association for the past year. Mr. 
Merrill’s address is printed on another page of 
this issue. 

The reports of the Association’s Committees on 
Devices and Materials and on Automatic Sprink- 
lers were read and adopted without modifica- 
tions. The discussion over the next report, that 
on fire protection coverings for door and window 
openings, was chiefly on the fire resisting quali- 
ties of wire-glass as a window covering. The 
report was adopted without essential change. 
The Committee on Building Codes had no recom- 
mendations to make. 

The Committee on Fireproof Construction sub- 
mitted an interesting report which aroused con- 
siderable discussion. Mr. E. T. Cairns, Chair- 
man, stated that the fire records of the past 
year had proved conclusively that entire con- 
crete buildings were to all intents fireproof; but 
emphasized the point that they were by no 
means proof against the destruction of the lives 
of their occupants or of their contents. Such 
fires as that of the Asch Building, New York, 
proved that although the. building might be un- 
injured, the loss of life might be very great. He 






Said that the chief points in concrete constru 
tion were to provide a means of es ipe for th 
ccupants and a means making the floors 
waterproof. The Committee was not prepared 
state the best methods fia nplishing thi 
latter end, but stated that drains and s ippers 
should always be provided for each floor to carry 
ff the water, either to the itside of the build 
ing or to the elevator shafts Unless this is 
done the damage by water on the floors below 
from a small fire may amount to many times 
the actual fire loss More attention should also 
be paid to means for extinguishing incipient 
fires. 

The report of the Hose Committee was printed 
and distributed in pamphlet form ntaining 
Some 30 pages Specifications are given for the 
quality of rubber lining and cotton fabr ind 
the limiting values for elongation, twist and 
warping of entire hose inder pressur Test 
and specifications for « plings ar necluded 
There are about 18 pages of specifications f« 
the construction and care of hose for fire de 
partment use; founded essenti on the rules 
ind requirements former!y recommended by the 
National Board of Fire Underwriters Blank 
forms of contracts for the purchase of hose and 
equipment under these specifications are added 
The report stated that tests at the Unde 
writers’ Laboratories covering most of the bet 
ter known brands of hose, even of the brand 
enjoying the best reputation, showed that the 
quality is inferior and the trend is downward; 
that there is a particular scrimping in the quan 
tity and quality of rubber in use The report 
was adopted after a short discussion. 

The Committees on Hydrants and Valves and 
on Pumps had little new matter to report. Some 
Slight modtfications were made in the specifica 
tions for pumps, but these were mainly on minor 
details. The Committee on Private Fire Mains 


and Standard Hose Couplings reported nothing 
new. The first day’s session closed with an 
address by Mr. Charles E. Meek, Secretary 
Treasurer of the National Association of Credit 
Men. Mr. Meek told of the work of his asso- 
ciation in impressing upon business men the 


seriousness of the question of fire prevention, 
and a sense of their individual responsibility for 
the country’s fire waste, and in dispelling the 
prejudice which the buyer of insurance has too 
generally had against those who make insur- 
ance their business In the evening a banquet 
was tendered the Association by its host, the 
Insurance Society of New York. 


On Wednesday morning the Committee on Cold 
Warehouse nothing new The 
Committee Automobile Garages submitted a 
short report, covering the construction of the 
building, its equipment, the other 
buildings and the methods of storing and hand- 
ling gasoline. Considerable discussion followed 
the reading of this report, especially on the pro- 
visions regarding the storage of gasoline. 
of the provisions of the report was that no garage 
shall nearer than 5 ft. to the side of any 
building, except the dwelling of the 
the garage. The report was adopted 
eral suggestions which were referred to 
committee. 


Storage reported 


on 


distance from 


One 


be 
owner of 
with 


sev- 


the 


The report of the Committee on Common 
Causes of Fires dealt mainly with the work of 
“the committee and the Association in sounding 


such as 
holidays, 


and 


fire risks, 
Christmas 


jarning as to special 
occurring during the 
on the Fourth of July, and from matches 
defective chimneys and flues, which 
large proportion of fires. The discussion also took 
up illuminating gas and smoking as common 
causes. 

A paper on Private Fire Departments and Fire 


publie 
those 


cause a 


Drills was read by Mr. R. H. Newbern, Super- 
intendent of the Insurance Department of the 
Pennsylvania R. R. This paper takes up in 


in forming a pri- 
men 
fire 


stores. 


detail the steps to be taken 
vate fire department, the assignment of 
and duties, fire drills for fire service and 
drills for schools, factories, department 
and theaters, aimed to give an effective means 
of clearing the buildings as well as for fire 
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service. The rules and instructions given cover 
an important part of the work of protecting life 
and property, and a part which is now receiving 
more and more attention. 

The chief event of the afternoon session was 
an address by the Hon. Walter L. Fisher, Sec- 
retary of the _ Interior. An abstract appears 
elsewhere in this issue. 

Mr. U. C. Crosby, of New York, the first 
President. of the Association and one of its three 
honorary members, made a short address fol- 
lowing Mr. Fisher’s remarks. After a short ad- 
dress by Mr. C. H. Phinney, Vice-President, a 
rising vote of thanks was given to Secretary 
Fisher. 

The Committee on State Fire Prevention As- 
sociations made a report showing marked prog- 
ress in many states. The work of these state 
associations includes inspection work as to the 
causes of fires and inspection to see that 
rubbish and other combustibles are not al- 
lowed to collect in dangerous places. Such as- 
sociations are needed in every state to give 
publicity to the work of fire prevention and to 
interest and cooperate with the state and mu- 
nicipal authorities in providing laws safeguard- 
ing life and property. One important object to 
obtain is the passage of ‘state building codes, 
similar to that of Ohio. Laws are needed fix- 
ing responsibility upon the architect and the 
contractor. The committee and the Association 
stand ready to give assistance at all times to 
such state organizations. The report was 
adopted without change. 

The Committee on Fire Prevention Ordinances 
submitted a report containing 22 printed pages. 
This report includes a fireworks ordinance, a 
motion picture machine ordinance, an ordinance 
covering the storage and handling of nitro- 
cellulose films in connection with motion picture 
film exchanges, an ordinance to regulate the use, 
handling, storage and sale of petroleum and 
coal-tar oils and the products thereof, an or- 
dinance covering the erection and care of auto- 
mobile garages, and an ordinance covering the 
use of gasoline, etc., in the, so-called “dry clean- 
ing processes.” The report was adopted as 
read. 

On Thursday morning, May 25, the Committee 
on Signaling Systems reported. This report, in 
the main, follows the specifications which have 
already been in force with the National Board 
of Fire Wnderwriters. This was a unanimous 
report of the committee and was adopted with- 
out discussion The Committee on High Pres- 
sure Fire Service Systems reported nothing new. 
The Committee on Theatre Construction sub- 
mitted a very complete and interesting report 
covering in detail the necessary requirements for 
fireproof construction, arrangement of seats and 
aisles, passages, entrances and exits; the report 
was distributed as a pamphlet filling 19 pages. 
The minimum width of all entrance and exit 
doors is required to be 5 ft. in the clear. De- 
tail specifications are given for the construction 
of fireproof curtain; for the proscenium opening. 
The committee made special acknowledgment to 
the American Institute of Architects for its co- 
operation 

The principal event of the closing day was an 
address by Mr. Herbert M. Wilson, Chief En- 
gineer of the U. S. Bureau of Mines, on “Mine 


Fires.” ‘This paper is abstracted on p. 672 of, 


this issue. 

The Committee on Electric Railway Light and 
Power Properties asked to have their work ex- 
tended over another year, which was done, The 
Committee on Explosives and Combustibles, 
which is the same in personnel as that of the 
National Board of Fire Underwriters, had no 
report to make. 

The Nominating Committee recommended re- 
election of the present officers, and its report was 
adopted, the officers being as follows: President, 
Mr. W. H. Merrill, of Chicago; Vice-President, 
Mr. C. H. Phinney, of Boston: Secretary-Treas- 
urer, Mr. F. H. Wentworth, of Boston. Mr. F. 
J. T. Stewart was elected Chairman of the 
Executive Committee. 
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Reinforced-Concrete Work in Cold Weather. 


By GEORGE C. NEWTON.* 


With the rapidly increasing demand for re- 
inforced-concrete buildings, a demand accom- 
panied by a corresponding decrease in the time 
allowed for their construction, the necessity of 
winter construction work in this line is very 
commonly met. Although a great deal of con- 
crete work has been constructed in the winter 
time for several years, in many cases the 
methods used have been very largely makeshift, 
with materials uncertainly heated and no 
certainty of result. And often the methods are 
quite expensive, causing the work to be very 
uneconomical. As a rule the methods are so 
uncertain that no engineer could feel absolutely 
safe as to work so constructed. On the con- 
struction work described in this paper, it was 
the attempt of the contractors to carry on win- 
ter work under methods that would assure good 
results and at the same time be reasonably 
economical. For it is unfortunately the case 
that most winter construction work is let at 
prices too low for that class of work, a condi- 
tion due to its being a slack time of year, and 
much competition, from which the natural re- 
sult follows that the work is usually poorly ex- 
ecuted. 

The Bradley Knitting Co. warehouse is a 3- 
story structure, 64 x 112 ft. in plan, of standard 
reinforced-concrete construction with brick cur- 
tain walls. Instead of the brick curtain walls 
being set flush with the face of exterior concrete 
columns, however, the outer course of brick is 
set out enough to veneer all concrete columns, 
beams and surfaces, so that all concrete work is 
concealed. Being located on low ground, with 
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use, for with no other power can the 
tinuous runs, so often required of co; 
plants, be made with any certainty of 
Then there are the other advantages of 
both in power, cost and attendance, low 
and very infrequent repairs and fin 
amount of careless and ignorant treatm. 
it can stand and still operate. 

As no electric power was available at | 
it was necessary to generate the power 
work. For this purpose and to furnish 
needed for heating purposes on the wo 
HP. traction engine was installed op 
13-HP. 550-volt motor with connections 
for use as a generator, the generator |} 
driven from engine. A small switchh 
used, with voltmeter, low capacity 
rheostat, cut outs and main switch. 
tion to operating the generator, the tr 
gine furnished steam for a large s 
which was built on the ground under 
material piles. The exhaust from the 
instead of returning to the _ boiler, 
hausted directly into the water barre! 
concrete work through a special heati: 

The concrete plant consisted of a mix 
connected to 5-HP. electric motor, di 
the concrete directly into the bucket of 
crete hoist, devised by the contracto 
hoist consists of sectional steel tower a 
hoisting bucket operating in this t 
guided on the track-by steel clips which 
the track and slide on it, and head fram, 
of the special features of this type of .« 
hoist is the manner in which the track is }x 
the bottom, so that the bucket may tr 
enough under the mixer to receive the 
direct without the use of any chute or other de- 
vice. This hoist was 
operated by a _ 10-HP 
single-drum electric hoist 
having a special frict 
hoist drum added on 
end of regular drum, ¢ 
operate for pulling « 
of material, or other 
work. In addition to th 
concrete plant proper 
there was a 5-HP. « 
tric friction hoist 
handling the brick, mor- 
tar, lumber, | steel 
other materials, 
from concrete. And ! 
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FIG. 1. GENERAL LAYOUT OF CONSTRUCTION PLANT INSIDE OF  US@ 0M form work, ‘ 
BUILDING, BRADLEY KNITTING MILLS REINFORCED-CONCRETE WS @ Saw ta 


WAREHOUSE. 


drainage from all directions towards its site; 
there is no basement in this building. The ware- 
house is located with the other buildings of the 
Bradley Knitting Co., at Delavan, Wis., a town 
of about 2,000 population. The building was 
designed by the Hirshberg-Washburn-Williams 
Co., of Milwaukee, and was built by the Newton 
Engineering Co., of Milwaukee. 

The contract was let in the early part of 
December, 1909, and the short time allowed for 
completion necessitated the construction work 
being carried on in the winter of 1909-1910, a 
winter said to have been the coldest and worst 
in 80 years. In fact the mean temperature for 
one month of this time was between 10°-15° 
above zero. The items of rather special interest 
in the construction of this work were, first, the 
method and plant used for handling the work 
in the extreme cold weather, and second, the 
order in which the work was handled. 

Feeling certain, at the time the work was 
started, that some cold weather would be en- 
countered, the contractors decided to handle the 
work with electric power, since electrical ma- 
chinery, unlike steam or gasoline, is very nearly 
independent of weather conditions or extreme 
cold. It seems to the writer that electric power 
is more nearly ideal for most forms of con- 
struction work, than any other power. Its reli- 
ability alone ought in most cases to cause its 


*Newton Engineering Co., Milwaukee, Wis. 


driven by a 2-HP. mo- 

tor. However, it was 
never necessary to operate more than 17-HP. of 
motors at one time, and with this amount in 
operation their loads so balanced in that their 
load factor was not much over 50%, so that th: 
13-HP. motor used as generator with capacity 
of about 10 KW. was always able to furnish 
ample current. 

The excavation for the foundations was mad: 
in zero weather and the foundation concrete was 
placed in weather fluctuating around zero most 
of the time. To handle this part of the work. 
the plant was set up temporarily at one end 0! 
the building and a large boiler plate with fir 
underneath used to heat the materials. Screen 
gravel or crushed stone was called for unde! 
specifications, but no supply of either was «vail- 
able due to poor railroad faciiities and genera! 
closing of all gravel pits due to cold wea’! 
Bank gravel was used and screened by the 
tractor, various schemes being tried to a: 
plish this. Considerable trouble was en 
tered with the gravel freezing solid on its 4) 
from the pit. Although the weather was ©x- 
tremely cold while the foundations were 
poured, by the use of salt, warm water, 
warm materials, all the concrete came out 
excellent shape. A very interesting thing n°’ 
on the foundation work was the way tha' 
covering of manure and snow over the exc: 
tions for footings would keep the ground b« 
soft and unfrozers even in weather 20° be 








the removal of the supports under outside beams 
ind girders in time to allow the brick work to 
proceed. A disadvantage in this method of con- 
struction, however, is the leakage of cement mor- 
tar over the surfaces of the brick walls, requiring 
rather laborious cleaning. 

The general layout of plant and equipment is 
shown in Fig. 1. The material was teamed to the 
site at the west end, and there the teams were 
driven up an inclined plank driveway with level 
platform at the top, so that the materials could 


be dumped directly through traps into the car 
below. From under this team driveway was a 
24-in. gage industrial track, leading up an in- 


clined trestle into the building and then through 
the center of the building on another trestle. The 
car Was a special material car, designed to dump 
its contents one side only by means of its hop- 
per bottom and a gate on side, controlled by a 
ible which could be wound and unwound. When 
gravel was hauled in on the car, before the gate 
vas opened, a screen was attached to side of 
car under the gate, the lower end of this screen 
sting on a fence which divided the sand from 
1e screened gravel. Then as the gate on the 
r was opened, a stream of gravel would pass 
er the screen, the sand falling through and 
tone rolling over and collecting on other side of 


nee, Underneath the material piles had been 








exhaust valve being closed most of the time but 
opened every half hour or oftener to clear out 
the condensed steam and keep the pipes hot. The 
steam coil was laid in the form of a continuous 
coil, as the usual method of headers and parallel 
pipes would be very uncertain as to circulation 
through all the pipes, under such conditions, es- 
pecially with the exhaust being into a barrel 
several feet above the steam coil. In building 
such a coil for similar work again, a probable 
improvement would be to perforate the pipe every 
2 or 3 ft. with very fine openings, so as to allow 
live steam to escape directly into the material 
in very small jets. 

The concrete for each floor was placed in prac- 
tically a continuous run, there being about 160 
cu. yds. of concrete to each floor. This method 
eliminated all necessity for stops at ends of 
day’s work (always a source of trouble on rein- 
forced floor work with considerable numbers of 
bars used for reinforcement), and was especially 
advisable on work in cold weather where the 
work must be protected and kept warm. Re- 
markable runs were made on the concrete. The 
concrete (160 cu. yds.) for one floor (about 900 
batches) was mixed in 18 hours, and when lay- 
ing the roof 540 batches were mixed in ten 
hours. As fast as the floors were concreted the 
fresh concrete was covered with canvas, so that 
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; that it was never necessary to thaw the laid a long steam coil consisting of about 500 ft. the concrete, as protected by this covering, us: 
“ fore placing concrete on it. of 1%-in. pipe which was connected directly to of salamanders below the forms, salt in the 
s f the extreme weather conditions, as the traction engine boiler for its supply, and ex water for concrete ind warm material and 
the foundations were completed, the con- hausted into the water barrels at the concrete water, came out in perfect shape and no trouble 
ao plant was moved inside the building mixer. The traction engine was located cen- with frozen concrete was encountered. 
; ‘t up in permanent shape, during which trally in the building, its stack being continued The floors were run rough without a finish coat 
: rick walls were carried up one story right on up through the floors as fast as they and after all were completed, a finish surface 
forms built for the second floor; thus were put in. The concrete hoisting tower was %-in. thick of 1:1% mortar was applied, using 
in the plant. To allow for the construc- located in the elevator shaft with mixer along- Livingstone bond to unite the finish coat to the 
he outside concrete columns which were side and hoist between it and the railroad tres- concrete. This method allows the finish to be 
ni-encased by the brick walls, slots were tle, so that the hoist could operate the concrete put on under better conditions of protection from 
‘e the brick walls at the cvo!uimn points, the hoist while its auxiliary drive handled the cars weather, etc., and eliminates much of the check- 
; ng in the two inner layers of brick, the on the trestle and incline. The brick and other ing and cracking usually encountered in con 
or facing being built entire. Forms were material were hoisted on the outside of the crete construction where the finish is put on 
tt juired for approximately half the size of building using the 5-HP. friction hoist and a along with the regular concrete work 
th jlumn, as one entire face and two half small figure four derrick. As soon as the brick walls and concrete floors 
(a f the column were the sides of the slots The concrete plant was operated in the fol- and roof were complete, the finish surfaces on 
n brick walls. Semi-column forms were sei lowing general manner. While the forms and floors were put on, roofing laid, and interior 
DI e the slots and clamped by means of wires the brick walls for a story were being built, ma- work such as tile partitions, w iwork and iron 
in i through the brick walls at the time the terials would be delivered and hauled inside on doors built and placed. Then the entire interior 
wa were built. On the outside, these wires the railroad. The steam pipes were kept warm of building was white painted, using a cold water 
we connected to cleats set across a vertical all the time so that the material might thaw out paint and spraying machine. As fast as a floor 
n which was placed on outside of wall at and remain so until enough was on hand to run was complete, the owners started to use it. 
umn points (see Fig. 2). As an additional the concrete for an entire floor. At first it had The total time taken for this building was 
safeguard against the bursting of the face brick been the practice to admit steam at low pressure about three and one-half months, of which tim: 
ay due to pressure as the columns were to the heating coil continuously, and exhausting at least 50 days had temperature below 15° all 
»oured, a %4-in. iron rod, bent to fornf a stirrup, all the time into the water barrels But a day, and many days were way below zero 
‘atid laid in the mortar every seventh course at method which seemed more economical was The construction of this building under ex- 
all column slots. Very little difficulty was ex- finally made use of. Full boiler pressure would treme weather conditions and obtaining results 
perienced in handling the column construction in be admitted to the steam coil all the time, th: which compare favorably with regular warm 
this somewhat unusual weather work, would seem to show as has been 
manner. The great ad- shown by much construction work throughout 
yantage of following this the country, that winter construction work in 
procedure in construction reinforced concrete is entirely practical as far 
work in cold weather is is results go. Whether winter construction work 
that it allows the brick is desirable from the standpoint of cost is 
work to be carried in ad- another matter Under present conditions, it 
vance of the concrete, would seem in most cases not to be Probably 
thus enclosing the build- the worst item facing the contractor s the 
ing within its own walls general lack of knowledge on_ the part of 
instead of necessitating architects and contractors as to cost ‘ ite 
housing in with canvas work, the idea apparently eing that all the 
or lumber. And the brick expenses of heat, protection, etc., cost litthk 
walls afford much more and that winter work is cheaper than sum 
protection from the cold mer because of some imagined saving in labor 
than do temporary and the holding of the contractor's organiza 
housings. In fact with tion intact Instead of this latter being the 
brick walls on the sides, case, it has been*the writer's experience on dif 
windows covered, and ferent pieces of winter work that labor in cold 
a floor form complete, weather is very expensive, costing in general 30 to 
the heat of salamanders 50% more, especially in the skilled lines, and that 
inder the forms was for a contractor to hold his organization on hard, 
more than ample to steady winter work is almost certain to d 
keep all floor concrete moralize them for the next year, besides losing 
trom freezing. Another him many good men. Until these conditions are 
gain by this method lies - realized and the prices made sufficiently high to 
in the fact that on rush FIG. 2. VIEW OF REINFORCED-CONCRETE WAREHOUSE WITH BRICK offset them, winter construction work is not likely 
work following the CURTAIN WALLS. to tempt the better grade of contractors 
J , > ic 7 ine . TE 2 . 
other methods, difficulty (Note timber Wide concrete pressure in 
is often encountered in 
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WORK ON THE LAHONTON DAM, which will 
a part of the Truckee-Carson Project, U. $8 


Service, will be started as soon as the necessary machin 


tion 


ery is installed A railway track has already been 
laid between the dam site and Lahonton Station, on the 
Southern Pacific, and the labor construction camp is 
ready The following description of the dam has been 
issued by the U. S. Reclamation Service: 

The Lahonton Dam will be located on the Carson 


River, just below the outlet of the main Truckee Canal 
It will consist of an earth embankment having a length 
of 1,350 ft.. a maximum height of 125 ft., ané a volume 


of about 750,000 cu. yds It will form a storage reser 
voir having an area of 11,000 acres, and a capacity of 
290,000 acre-feet. The embankment is to be 20 ft 


wide on top with an up-stream slope of 3 to 1 protected 
by 2 ft. of riprap, and a down-stream slope of 2 to 1 
protected by 1 ft. of riprap Near the up-stream toe of 
the dam there is a cut-off trench 15 ft. in depth, having 
a concrete wall 2 to 4 ft. in thickness extending to an 
additional depth of 30 ft. The concrete spillways are to 
be constructed, one at each end of the embankment, 
having the crest 12 ft. below the top of the dam. The 
length of each spillway is 25) ft., and the water will 
flow over concrete steps to a circular pool in the river 
bed near the toe of the dam. This pool will have a 
diameter of 330 ft. and a depth of 30 ft., and will serve 
to retard the velocity of the water sufficiently to allow 


its discharge into the old river bed without danger of 
eroding the soil 
The outlet work consists of twin concrete conduits 


of horseshoe shape, approximately 8 ft. in diameter. The 
gates are to be operated from a gate tower at the upper 


end of the conduit. The estimated cost of the dam is 
$t,250,000 and the estimated quantities are as follows: 
PARI ies csc kc dicdecssisccsecs 268,000 cu. yds 
Embankment and backfliling........... 713,400 cu. yds 
CEN cre be nds en eadeecsgecvcceces - 375 cu. yds 
Paving and riprap .......... 26,900 cu. yds. 
saesve Peswiaeel ect bui ie esnends 600,000 Ibs. 
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Honors to a Long Dead Engineer, Pierre 
Charles L’Enfant. 


It is so infrequently that an engineer receives 
the tardy tributes with which posterity some- 
times repays genius that we are moved to re- 
print here several extracts from the- speeches 
made at the recent unveiling of the monument to 
Maj. Pierre Charles L’Enfant, the French Engi- 
neer Officer who, 120 years ago, designed and 
initiated the city plan of the city of Washing- 
ton Two years ago the remains of L’Enfant 
brought from their 84-year resting place 
on an obscure Maryland farm and interred with 
appropriate ceremony in a grave in the National 
Cemetery at Arlington, Va., overlooking the city 
that he had foreseen. Over this grave there has 
just been completed the memorial authorized by 
the federal Congress, a horizontally placed tab- 
let of marble, mounted on ornamental columns, 
and bearing on its upper face a carved replica 
of that original map which has so faithfully been 
followed in the street and park plans of the 
Capital City. 

At the unveiling of the monument, on May 22, 
the principal addresses were delivered by Presi- 
dent Taft, the Ambassador from France, M. Jus- 
serand, and Senator Elihu Root. The President 
said, in part: 


were 


We are here to celebrate the last rites of the man who 
designed the plan, the execution of which has made 
Washington beautiful. There are not many who have 
to wait 100 years to receive the reward to which they 
are entitled until the world shall make the progress 
which enables it to pay the just reward. 

Coming as a soldier from France, he entered the Engi- 
neer Corps of the army, and rendered distinguished 
service in the Revolutionary War. His skill as an engi- 
neer and his art as a designer led Washington to Select 
him as one to make the plan for the Capital city. 

Jefferson, the Secretary of State, interested with Wash- 
ington in making that plan as successful as possible, 
assisted the artist with his suggestions, and sent him 
the plans of many European cities. Jefferson was him- 
self an architect of high skill. Washington was a sur- 
veyor, and knew the ground. Both were patriots and 
statesmen, with lofty ideas of the nation’s capital. 

There is not any doubt that the suggestions which both 
these great men gave to L’Enfant assisted him much in 
the work which he had to do. Nevertheless, the work- 
ing out of the suggestions, the compliance with the pur 
poses of those men whose directions he was following, 
required the genius that he exhibited and gave us the 
plan we have. 

I would not for a moment detract from Capt, Elliott's 
Himself a surveyor, he modified or followed the 
that Washington desired in 
the plan after L’Enfant had drafted and completed 
them. But the evidence goes to show that the great 
originality in the plan was L’Enfant’s; that where the 
ideas in the design were original they were L’Enfant’s. 

It is those original ideas that the board of artists who 
have the future development of Washington 
have claim even to have improved 
upon. 

All Americans who take pride in the capital and its 
development, therefore, must feel deep gratitude to 
L’Enfant for what he did, and must rejoice that now, 
eighty-six years after his death, the time has come when 
we are paying him just tribute in sight of the city that 
he designed, in a place full of tender memories for the 
nation, a beautiful estate dedicated to the patriotic dead, 
furnishing a terminal—and a proper terminal—for the 
design of the future for the city of Washington. 

L’Enfant will now lie here appropriately in state and 
rest, with the gratitude of the nation that he served so 
well, 


merit, 
suggestions of modification 


designed 
taken, and do not 


Ambassador Jusserand, following the Presi- 
dent, delivered a characteristically learned and 
graceful address from which we find space only 
short sentences. 


for a few 


All of those who visit the federal city are unanimous 
in their praise of its beauty and its exact adaptation to 
the needs of a great nation. With the mind of a poet, 
with the soul of a prophet, perceiving future ages as 
clearly as if they were the present, a man foresaw, over 
a century ago, what we now see, and that man lies 
under the monument which a generous vote of Congress 
allows us to dedicate to-day—Maj, Pierre Charles 
1.’Enfant. 

The city he planned was meant, not for men of his 
day, but for those of ours, and when the time shall 
come that people will wonder at our own wonder at the 
rapid expansion of this country, when the hundred 
million inhabitants of to-day will look like a petty 
number, still L’Enfant’s plan will hold good, and for 
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our successors as for us, he might be able to say, “For 
you it was that I worked.” 

On this hill, from which is discovered one of the 
finest sights in the world, the city of beautiful buildings 
and shady avenues that he knew would rise one day, a 
great city for a great nation, L’Enfant now rests among 
his peers. He fought for American independence; he 
believed in the future of the country; well may he rest 
in the midst of that army of the dead who in their 
lifetime, at the sad hour of another great struggle, 
saved the Union. 

—_—_—_—__ —@q- —__ — ——— 


A New Design of Railway Coaling Station. 


A compact coaling station which occupies lit- 
tle space, has considerable storage capacity, and 
provides for coaling two locomotives simultane- 
ously, has been erected at Waukegan, IIl., for the 
Elgin, Joliet & Eastern Ry. This is shown in Fig. 
1, while Fig. 2 is a sectional elevation of a sim- 
ilar plant of larger capacity. 

The coal is delivered in hopper-bottom railway 
dump cars and discharged into a concrete receiv- 
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Fig. 1. An Electrically Operated Coaling Station at 
Waukegan, Ill.; Elgin, Joliet & Eastern Ry. 


ing hopper beneath the track. This hopper has 
a lateral discharge to the boot of an elevator or 
hoist having a Holmen dumping bucket of 1% 
tons capacity. The outlet from the track hopper 
is fitted with a rotary charging gate or feeder 
which is operated automatically; the gate holds 
a full charge for the bucket and when the bucket 
is in place at the bottom of the loading pit, the 
gate revolves so that its open side is over the 
bucket while its other side closes the hopper out- 
let. As the bucket rises, the gate revolves so 
that its open sidé is opposite the outlet, allow- 
ing another charge to flow into the gate. The 
bucket works in a steel tower 85 ft. high, and 
operated by an electric hoist in a cabin at one 
side of the tower. On reaching the top of its 
travel the bucket is dumped into the conical head 
of a cylindrical steel bin or pocket having a ca- 
pacity for 100 tons of coal. This tank is di- 
rectly over one of the coaling tracks, and is sup- 
ported at one side by a steel bent between these 
tracks and at the other side by the hoisting tow- 
er. The hoisting capacity of the arrangement de- 
scribed is 40 tons per hour (or 60 tons for the 
plant in Fig. 2). Similar plants may be built 
with concrete pockets. 

The bottom of the pocket is conical, but ec- 
centric to the pocket proper, being so arranged 
that the apex comes between the two coaling 
tracks. Two pivoted and counterweighted aprons 
or chutes, each with an undercut gate to regu- 
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late the flow, project on opposite sid: f 
apex. This is shown in Fig. 2, with bo: ., 
lowered and delivering coal. In Fig. 
chutes are raised. The engine on the righ 
ing up to take coal, while the one on 
has taken a supply and is pulling away : 
coaling station. In the tower may be n be 
of the dump buckets, while to the lef: +... 
tower ‘s a car on the receiving or hop; 
The water column is supplied from a tan 
left of this track. 

This coaling station was designed and 
the Roberts & Schaefer Co., consulting . 
and contractors, Old Colony Building, 


Ton Holmen Bucket / 
Dumping Fosition* 


““<Cabin for 
Electric Hoist 


Et vet 56: 
Fig. 2. Sectional Elevation of Electrically Operated 


Coaling Station. 
(Roberts & Schaefer Co., Chicago; Builders.) 


and it includes several patented features. I: is 
one of a number of improvements made recen'ly 
at the Waukegan engine terminal of the Elgin, 
Joliet & Eastern Ry., under the direction of \r 
A. Montzheimer, Chief Engineer. These incl |: 
the coaling station, a 15-stall roundhouse of rei!'- 
forced concrete, a concrete oil house, an ash-)t 
(with depressed track for ash cars), and an ‘''- 
ft. turntable with electric tractor. 


Notes from Engineering Schools. 


MASSACHUSETTS INSTITUTE OF TEC! 
NOLOGY.—The Institute has recently establish: 
a summer camp for engineering instruction. 
is intended to replace a large portion of th 
present surveying, work and general out-doc: 














ne I, IQII. 


which is given under a great handicap, 
rses at the summer camp. Six or eight 
¥ in camp following the second year will 
ly be the rule. The courses will be ob- 
ry and will include civil, mining, sanitary, 
iy and hydraulic subjects. Only enough 
rk will be given hereafter near Boston 
students familiar with the principles of 
struments and their handling. When the 
ite was established, the whole Back Bay 
.vailable for exercises, but now it is neces- 
to go by train to Hyde Park or some neigh- 
g place, This leads to endless delays and 
motion” so that the prescribed four hours 
i yields only two of practice. 

Institute has secured Crosby’s Point, 
ner Lake, near Machias, Maine. This point 
h an area of 1% square miles and nearly 
es the lake. The shore is irregular and 
the rough country in the vicinity gives op- 
inity for varied work. Three rivers of dif- 


fer nt size are within a few miles, for stream 
stily. Nearness to the ocean admits of basing 
n urements on tide water. Permanent admin- 
is ion buildings and temporary camp struc- 
tures will be erected this year; next season the 
W e camp will be made permanent. 


PRATT INSTITUTE.—A special feature of the 
annual exhibition of the students of Pratt In- 
ite, Brooklyn, N. Y., will be the opening of 
the new tannery, provided for the courses in 
leather and tanning chemistry which are to be 
condueted in cooperation with the National As- 
sociation of Tanners. 
exhibition is intended to afford an op- 
portunity for all interested to inspect the results 

student work, the methods of teaching and 


This 


the general facilities for training in industrial 
and technical lines. 
—_—_———_e—___—_—— 
\ BUTTING COLLISION occurred May 29 between 
two passenger trains on the Chicago, Burlington & 


Quincy R. R. three miles west of McCook, Neb. Both 
locomotives and the three forward cars of each train 
were demolished. Fourteen persons were killed and 
about 20 others injured. 

teller aineelatpasaaisieat 


A FIRE AT CONEY ISLAND, New York City’s seaside 
amusement resort, May 27, destroyed the park or col- 
ection of shows known as Dreamland. The fire started 
not long after midnight and attained considerable head- 
before being discovered. The park employees de- 
layed turning in an alarm for five or ten minutes, think- 
ing they could extinguish the fire unaided. A number 
of trained wild animals were killed. The total loss is 
estimated at several million dollars, only a small fraction 
of which is covered by insurance owing to the almost 
prohibitive rates applying to such structures. 

Trouble was experienced at the Coney Island high- 
pressure pumping station due to the large number of 
hose lines (30 to 40) connected to the high-pressure hy- 
drants. Fire companies were called from all parts of 
Brooklyn—most of them unfamiliar with the Coney 
Island system—and poor judgment was used, according 
o Chief Engineer I. M. de Varona of the Department of 
Water Supply, in the use of the high-pressure supply. 
As a result the gas-engine pumping units were much 
overloaded so that the pressure fell at times to 20 or 
30 Ibs. The engines raced on account of the low pres- 
sure and became overheated. 

—___—__—_@ - —-——_ 

ELECTRIFICATION OF THE RAILWAYS ENTERING 
Boston is likely to be favored by the Massachusetts 
Legislature. The Committee on Railroads and Metro- 
politan Affairs on May 25 voted 14 to 12 for a measure 
which provides that all the standard-gage railways within 
he Metropolitan district shall be electrified in such man- 
er and such order as the Board of Railroad Commis- 

oners may determine. The railways are to file plans 
and specifications for electrification with the Railroad 

‘ommission before Sept. 1, 1912. The Commission shall 
iletermine the extent to which public necessity demands 
electrification and shall fix a date for beginning the 
work. 





way 


———__——_@- —__———_ 
THE SEWICKLEY CANTILEVER BRIDGE WAS 
oined on May 16, without difficulty or incident. This 
highway bridge has a channel span of 750 ft. (con- 
\ining a suspended span of 350 ft.), shore arms of 300 
t. each, and viaduct approaches totaling 503 ft., making 
length of bridge of 1,853 ft. over all. It has two 
russes 32 ft. apart, with a roadway carrying double- 
track electric railway line between trusses, and foot- 
walks overhung outside the trusses. It crosses the 
Ohio River at Sewickley, Pa., and is being built by 
Allegheny County. The Fort Pitt Bridge Works, of 
Pittsburg, Pa., are the contractors, 
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THE STANDARD TESTING LABORATORY, proposed 
for the City of New York and described in Engineering 
News, April 27, p. 521, was approved by the Board of 
Aldermen on May 23. The Committees on Establishment 
of Salaries and Grades, and on Allotment of Space in 
the New Municipal Building were instructed to provide 
for employees and quirters. An appropriation of $15,000 
was made to provide equipment and salaries to permit 
immediate work in a temporary laboratory. 

— oe 

A REPORT ON THE TYPHOID EPIDEMIC AT Ottawa 
Ont., has been made by Dr. C. A. Hodgetts, Sanitary 
Expert of the Ontario Conservation Commission. In a 
general way, his conclusions are similar to those sub- 
mitted by Dr. P. H. Bryce in an article on the outbreak 
centributed to Engineering News, March 23, 1911. The 
contamination of the water-supply, owing to unusual 
local conditions, is held responsible. These conditions 
included unusually low water in the Ottawa River, from 
which the supply was taken, accompanied by the freez- 
ing of the water to the bottom, in places “blocking some 
of the ordinary channels,” followed by a freshet in the 
first week in January; the occurrence of a typhoid out- 
break in Mechanicsville, not far above the intake last 
fall; the opening of the emergency valve at a point in 
the water-works intake near the shore line; and the 
possible contamination of the water-supply main by 
sewage which from September, 1910, to the middle of 
January, 1911, was admitted to the old raceway in which 
the pipe is laid. A detailed inspection of Cave Creek, 
which discharges into the river not very far above the 
intake, showed a considerable amount of direct and in 
direct pollution from privies in an unsewered section of 
the city; there are indications of pollution along 
the Ottawa River. also. The records show that thers 
were 56 cases of typhoid fever in Ottawa in 1909 and 89 
in 1910, and that the total deaths from typhoid fever 
for the ten years ending 1910 numbered 200; many of 
the latter, however, were hospital patients who had come 
from the outside of the city. The recent outbreak ex- 
tended over ten weeks. There were 31 cases in the first 
week, 70 in the second and 136 in the third. In the 
next four weeks the number of cases ranged from 111i 
to 119 per week. In the eighth week they fell to 94 
and in the ninth to 79. In the tenth week there was a 
heavy drop to 25 and in the eleventh week only four 
eases were reported. It is stated that the epidemic would 
probably have been checked earlier had the hypochlorite 
treatment been conducted in a more efficlent manner from 
the outset, and that probably the outbreak would 
have been prevented entirely had the hypochlorite 
plant been installed immediately after the recommenda- 
tion to that effect as made by Mr. Allen Hazen, M. Am. 
Soc. C. E., of New York City, on Oct. 5, 1910. From an 
abstract of the report, published in the Ottawa “Evening 
Journal” of April 17, it appears that while the main 
investigation and report were made by Dr. Hodgetts, 
there were associated with him Dr. R. W. Bell, Col 
Jones and Major Drum, each of whom signed the report 

——_——_@——____—_——- 

THE MUNICIPAL COLLECTION AND DISPOSAL of 
ashes, rubbish and stable manure has been recommended 
in a report by Mr. Irwin S. Osborn, Engineer-in-Charge 
of Garbage and Refuse Disposal, Columbus, Ohio. The 
report was made at the request of Mr. Henry Maetzel, 
Chief Enginer of the Department of Public Service, 
Columbus, Ohio. Mr. Osborn believes that ashes could 
be collected by the city for much less than the cost of 
their collection by private scavengers, that rubbish could 
be collected for “about one-third what it is now costing 
the householders, and all rubbish would be collected"; 
and that the revenue to be derived from manure col- 
lected by the city would at least pay for the service. He 
is of the opinion that the collection and disposal of rub- 
bish by the city would be beneficial from a health stand- 
point and that municipal service in all three lines would 
relieve the Street Cleaning Department of “the un- 
necessary burden imposed upon it’ by the scattering of 
various classes of refuse In the streets and alleys of the 
city. The municipal collection of rubbish would be ad- 
vantageous to the city garbage reduction works, since 
a considerable amount of rubbish is now mixed with 
the garbage. The exclusion of this rubbish from the 
garbage would increase the revenue from the by- 
products of the reduction works. The thorough collec- 
tion of manure, Mr. Osborne states, would eliminate 
breeding places for flies and thus cut dewn the number 
of disease-conveying agents in the city. The estimated 
cost of the necessary equipment for separate collection 
of ashes, rubbish and manure is about $27,000. This 
would provide for 20 wagons for ashes, 12 for rubbish 
and 10 for manure, at a cost of $250 each; double the 
number of horses for each service at §200 each, and 
double the number of sets of harness at $30 each. The 
estimated cost of an incinerating plant for the rubbish 
is $36,000 without and $52,500 with a plant for utilizing 
the salable materials sorted out from the rubbish. Col- 
lection costs are estimated at $27,900 per year for 
ashes; $14,880 for rubbish, and $63,380 for manure, 
making a total of $106,160. The cost of rubbish disposal 
is placed at $5,038 per year without utilization, or $16,- 
120 per year for a utilization plant with an incinerator; 
in the latter case, however, there weuld be an estimated 


revenue from papers, rags 
turther revenue of $714 from utilization of steam, mak- 
ing a total revenue of $10,284 and 
of rubbish disposal by a utilization plant 
interest and sinking fund allowances, at 4 each, are 
figured in the estimates for operating the | 
utilization plant, but no such 
been made in 
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Personals. 


Mr. C. H. Jones has been appointed Chief 
the New York & Penn 
at Canisteo, N. Y 
Mr. James H 
York May 31 
engaged to investigate 
to return to New York 
Dr. Patrick H 
missioner of the 
Dr. Mullowney 
the Bureau of 
$4,000 per 
Mr. A. Trauers-Ewell Assistan 
gineer for the Bangor & Aroostook R. R., of 
been appointed 
for the 


syivania R. R. with 


Fuertes, M. Am. So C. E., left New 


on for Para, Brazil, where he has been 
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Mullowney has been ap 
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is a physician 
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Aproma Goldfield Lid., 
Peru. Mr. Ewell left New York on May 13 

Mr. Williamson, Assoc. M. Am 
resigned as Contracting Engineer for Heyl & Patterson 
Inc., of Pittsburg, ion of Man 
ager of the Western Mead- Morris 
Mfg. Co., Chicago 
lll. 


Mr. L. G. Berry, Assoc. M 
signed as Contracting 
Bridge & Iron Co., and 
the Southern Engineering Co., 
for structural work in 
quarters at Charlotte, N. C 


Mr. H. I. Miller, formerly 
Eastern Illinois R. R., 
R. R. and the Evansville & 
elected a Vice-President of 
Mr. Miller was for several years in the engineering de 
partment of the Pennsylvania R. R., and ha *s itly 
completed an expert examination of the Missouri Pacifl 
lines. 

Mr. Josiah Pennington, 
has been appointed President of the City Planning 
mission of that city, succeeding Mr. F. K 
resignation was announced week Mr 
has been a member of the commission for some 
and has been chairman of the 


surveys 
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President of the Chicago & 
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an architect of Baltimore, 
Carey, whose 
last Pennington 
time past 


special committee on 


plans. 

Mr. EB. O. Sessions, M. Am. Inst. E. E., for 23 years 
with the General Electric Co., in its engineering and 
sales departments, has become a member of the firm o 


Woodmanszee, Davidson & Sessions Inc., Consulting 


Engineers, with offices in the First National Bank Bldg., 
Chicago, Ill An announcement of Mr. Davidson's a 
sociation with the firm was made in these columns 
May 4. 

Dr. Karl Imhoff, of Essen, Germany, Chief Engineer 
of the Emscher Valley Drainage Board, described in En- 
gineering News of Dec. 1, 1910, is, visiting the United 
States. Dr. Imhoff was the guest of honor at a dinner 
given at the Engineers’ Club in New York City on the 
evening of May 25, which was attended by a number 


of the principal engineers of New York interested in 


water supply and sanitation. 


Mr. C. S. Cunningham, Superintendent of the Southern 
Division of the Grand Trunk Ry. at St. Thomas, Ont., 
has been transferred to the Western Division at Detrolt, 
Mich., as Acting Superintendent, pending the return of 
Mr. F. W. Egan, who has been granted leave of absence 
on account of ill health, Mr. C. G. Bowker, Assistant 
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Superintendent at London, Ont., will have charge of the 


Southern Division with headquarters at St. Thomas. 

Dr. Guy Potter Benton, President of Miami University 
at Oxford, Ohio, has been elected President of Vermont 
University at Burlington, Vt. Dr. Benton holds the 
degrees of Bachelor of Arts, Master of Arts, Doctor of 
Divinity and Doctor of Laws. He has been Superintend- 
ent of Schools of Fort Scott, Kan., Assistant State 
Superintendent of Public Instruction and Secretary of 
Board of Education of Kansas, President of 
the Upper lowa University and, since 1902, President of 
Miami University. 

Mr. J. N. Shannahan, M. Am. Soc. C. E., Vice-Presi- 
dent and General Manager of the Washington, Baltimore 
& Annapolis Electrie Ry., has resigned, to take effect 
July 1. After that date he will be Railway Manager of 
the operating department of J. G. White & Co., of New 
York Mr. a graduate of Rennsselaer 
Polytechnic Institute, class of 1894, and was for a time 
department of the New York Central & 
Hudson River R, R. In 1899 he became Chief Enginver, 
ind in 1903 General Superintendent, of the Fonda, Johns- 
town & Gloversville R. R. At the same time he also held 
the positions of General Manager of the Edison Electric 
Light & Power Co., of Amsterdam, N. Y., and of Presi. 
‘dent of the Adirondack Lakes Traction Co. He left these 
positions in 1907 to become Vice-President and General 
Manager of the Washington, Baltimore & Annapolis Elec- 
tric Ry., at Baltimore, Md. 

Mr. E. J. Pearson, M. Am 
Engineer of the 
Ry ha 
cifle Ry., 
uate of 


first railway 


the State 


Shannahan is 


in the signal 


Soc. C.. E., formerly Chief 
Milwaukee & Puget Sound 
been elected Vice-President of the Missouri Pa- 
in charge of operation. Mr. Pearson is a grad- 
Corne!l civil engineering His 
with the Missouri Pacific 
He was connected later with the 
engineering departments of the Missouri, Kansas & Texas 
Ry. and the Atlantic & Pacific R. R. In 1883 he went 
io the Northern Pacific Ry. as Assistant Engineer and 
held positions in the engineering and operating 
departments." He was for three years Superintendent 
Rocky Mountain Division and four years Super- 
intendent of the Pacific Division. He also held the po- 
General Superintendent and Chief Engineer. 
years* he has been Chief Engineer in 
construction of the Pacific extension of the 
Milwaukee & St. Paul Ry. 


Obituary. 
Johnson, an inventor of railway appliances, 
Philadelphia, Pa., on May 29. He 


Chicago, 


University in 
experience 
1880. 


was 
as rodman, in 


many 
of the 
tions of 


For the 
charge of 


past few 


Chicago, 


Edward H 


died at 


was 7% 


his home in 


years old 


Dr. Robert W Geologist 
died from at his home in 
May 21 He was 66 
Canadian 


low of the 


Ells, 


paralysis 


Dominion of Canada, 
Ottawa, Ont., on 
and had been in the 
1872. He was a Fel- 
Society. 

Am. Soc. C. E., until recently 
stationed at the Naval Station 
died in Detroit, Mich., on May 
years old He entered the naval ser- 
1899 and was recently retired because of disability 
1curred in the line of duty. He held the rank of Lieu- 
tenant-Commander. 


Nathaniel Wright Lord, M. Am. Inst. M. E., Professor 
of Mineralogy and Meteorology at Ohio State University, 
was found dead in his home in Columbus, Ohio, on May 
23 His death is said to have been caused by organic 
hear Prof. Lord was born in Cincinnati, Ohio, 
1854 He graduated in mining engineering 
University in 1876. In 1877 he was an 
for the Monde Grande Mining 

The next year he became an assistant 
of Mines at Ohio State University. In 
IST, he was appointed Assistant Professor, and in 1880, 
Prof. Lord was also Chemist for the Ohio 
cal Survey from 1880 to 1888; for the State Board 
of Agricuiture from 1881 to 1899, and for the State 
Board of Health from 1896 to 1898. He was also con- 

cted as Chemist with the U. S. Geological Survey 
from 1904 to 1909. He was a delegate at the Interna- 
tional Applied Chemistry at London in 
member of the American Chemical 


years old 
Geological Survey since 
American Geographical 
Alfred C 


Civil 


Lewerenz, M 
Engineer, U. S. N., 
Honolulu, Hawali, 
He was 41 


it 
27 
vice in 


trouble 
on Dec. 26 
Columbia 
gineer and metallurgist 
Nicaragua 


the School 


Professor 


: } 
Lreolog 


Congress of 
1909, and was a 


“ociety 


Charles Perry Buchanan, Assistant Engineer of Bridges 
e Pennsylvania Lines West of Pittsburg, died at the 
Pittsburg (Pa.) hospital on April 14, following an oper- 
ation for appendicitis. He born in Newport, Ky., 
TSS8 and was educated as a civil engineer. In 1880 

he went to Pittsburg as a bridge inspector for the Penn- 
Ivania R. R From this position he rose steadily to 
he one which he held at the time of his death. He was 
married in 1884 to Annie M. Courtney, who with one 
Mrs Allen Stutsman, of Los Angeles, 
survives 


was 


laughter, Carl 
Cal, him. 

Mr. Buchanan had for 
subject of column strength, and took an active part in 
carrying on a long-continued series of tests of full- 
size chords and posts of bridges for the Pittsburg, Cin- 
cinnati, Chicago & St. Louis Ry. of the Pennsylvania 


years been interested in the 


Lines West. A summarized account of these tests, written 
by him and published in Engineering News of Dec. 26, 
1907, presented the most important set of column-test 
results up to that time; and coming to notice immedi- 
ately after the Quebec Bridge collapse of Aug. 29, 1907, 
it played a great part in the renewal of interest in col- 
umn testing and the subject of column strength. Mr. 
Buchanan also conducted the tests of five bridge columns 
of 90 sq. ins. section, the largest ever tested, reported 
by Mr. J. E. Howard before the American Society of 
Civil Engineers a few weeks ago (see Eng. News, March 
16, 1911). He was a skilful and conscientious tester, and 
had broad interest in the field of testing. A short article 
by him on tests of old timber was published in Engineer- 
ing News of Dec. 8, 1910, and other communications 
on various testing subjects are to be found in earlim 
issues. 


Engineering Societies. 


COMING MEETINGS. 


INSTITUTE OF MINING ENGINEERS. 
June 6-10. Annual convention at Glen Summit Springs 
Hotel, Luzerne Co., Pa. Secy., Joseph Struthers, 29 
West 39th St., New York City. 
AMERICAN WATER WORKS ASSOCIATION. * 
June 6-10. Annual convention at Rochester, N. Y. 
Secy., J. M. Diven, 14 George St., Charleston, S. C. 


ENGINEERS’ SOCIETY OF PENNSYLVANIA. 
June 7-10. Annual meeting at State College, Pa. 
Secy., E. R. Dasher, P. O. Box 704, Harrisburg, Pa. 


PACIFIC NORTHWEST SOCIETY OF ENGINEERS. 
June 19-23. Annual convention at Boston, Mas. Secy., 
Joseph Jacobs, 803 Central Bldg., Seattle, Wash. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 
June 138-16. Annual convention at Chattanooga, Tenn. 
Secy., Charles W. Hunt, 220 West 57th St., New 
York City. 


AMERICAN RAILWAY 
CIATION. 
June 14-16. Annual convention at Atlantic City, N. J. 
Secy., Jos. W. Taylor, 390 Old Colony Bidg., Chicago, 
Tl. 


MASTER CAR BUILDERS’ ASSOCIATION. 
June 19-21. Annual convention at Atlantic City, N. J. 


Secy., Jos. W. Taylor, 390 Old Colony Bldg., Chicago, 
Ill. 


ASSOCIATION OF RAILWAY TELEGRAPH SUPERIN- 
TENDENTS. 


June 19-23. Annual convention at Boston, Mass. Secy., 
P. W. Drew, M., St. P. & 8S. S. M. Ry., Chicago, Ill. 


AMBERICAN INSTITUTE OF CHEMICAL ENGINEERS. 
June 21-24. Semi-annual meeting at Chicago, Ill. 
Secy., J. C. Olsen, Polytechn‘z: Institute, Brooklyn, 
me a 
AMERICAN 
NEERS. 
June 26-30. Annual convention at Chicago, Ill. Secy., 
Ralph W. Pope, 33 West 39th St., New York City. 


SOCIETY FOR THE PROMOTION OF ENGINEERING 
EDUCATION. 
June 27-29. Annual meeting at Pittsburg, Pa. 
H. H. Norris, Cornell University, Ithaca, N. Y 


AMERICAN SOCIETY FOR TESTING MATERIALS. 
June 27-July 1. Annual meeting at Atlantic City, 
N. J. Secy., Edgar Marburg, University of Penn- 
sylvania, Philadelphia, Pa. 


AMERICAN CHEMICAL SOCIETY. 
June 28-July 1. Annual convention at Indianapolis, 
Ind. Secy., Charles L. Parsons, Durham, N. C. 


OHIO ELECTRIC LIGHT ASSOCIATION. 
July 25-28. Annual convention at Cedar Point, 
Secy., D. L. Gaskill, Greenville, Ohio. 


RAILWAY SIGNAL ASSOCIATION.—The place for the 
stated meeting, June 13-14, in New York City has been 
changed to the Hotei Astor. The program will be as 
follows: June 13—Reports of committees Nos. I. to VI. 
and a paper on “Substitutes for Wood Trunking for 
Railway Signal Circuits,’"’ by W. K. Sparrow. June 14.— 
Reports of committees Nos. VII. to XII. and a paper on 
“Apparatus for Charging Storage Battery,’”” by W. K. 
Ferguson, R. E. Russell and E. E. Kimball. 


COLORADO ASSOCIATION OF MEMBERS OF THE 
AMERICAN SOCIETY OF CIVIL ENGINEERS.—At the 
meeting of May 27 in Denver, an informal dinner was 
served, after which the President, Mr. Geo. G. Anderson, 
gave an illustrated lecture on the Panama Canal. , 

ALBANY SOCIETY OF CIVIL ENGINEERS.—An il- 
lustrated lecture on the Panama Canal was given at the 
regular meeting of May 31 by Mr. Wm. B. Landreth, M. 
Am. Soc. C. E. 


AMERICAN SOCIETY OF ‘ENGINEER DRAFTSMEN. 
—At the meeting of May 17 in New York City, the re- 
port was considered of the committee appointed to in- 
vestigate the bills for licensing engineers which are now 
before the New York State Assembly. The committee 
report favored the McGrath Bill. A number of letters 
on the subject of licensing engineers were read. These 
were from non-resident members of the society and were 
about equally divided for and against licensing. 


NATIONAL SOCIETY FOR THE PROMOTION OF IN- 
DUSTRIAL EDUCATION.—The fifth annual meeting will 
be held Noy. 2-4 at Cincinnati, Ohio. Mr. Fred A. Geier, 
President of the National Machine Tool Builders’ Asso- 
ciation, and of the Cincinnati Milling Machine Co., is 
chairman of the committee in charge of local arrange- 
ments. One complete session will be devoted to consid- 
eration of the industrial training given by the schools of 
Cincinnati, including the University of Cincinnati, the 


AMERICAN 


MASTER MECHANICS’ ASSO- 


INSTITUTE OF ELECTRICAL ENGI- 


Secy., 


Ohio. 


Cincinnati High School and Continuation Set ai 
the Ohio Mechanics Institute. 


INTERNATIONAL RAILWAY FUEL ASSOC 
—At the third annual meeting, May 18, in Chat: 
Tenn., officers were elected as follows: Presid 
Doff Smith, Winnipeg, Man.; Vice-Presidents 
Meadows, St. Thomas, Ont., and R. R. Hibben, | 
Kan.; Secretary-Treasurer, D. B. Sebastian, La 
St. Station, Chicago, Ill.; members of executive con 
(for two years), R. Collett, Springfield, Mo.: R 
son, New York City; and W. C. Hayes, New Yor} 
(for one year) E. McAuliffe, Chicago, Ill.; J. M »M 
Grand Rapids, Mich.; and N. M. Rice, Topeka, | 

AMERICAN ASSOCIATION OF REFRIGERA 
The second annual convention in Chicago, May 9% 
attended by about 150 delegates. At the openit ¥ 
239 new members were elected. Committee r. pe 
received on the following subjects: Gases and Un 
ing Refrigerating Machinery and Insulatine \ 
Application of Refrigeration to Food, Indu 
frigeration, Railway and Steamship Refrigerat 
Legislation and Administration. Chicago wa 
as the place for the Third International Conger: 
frigeration, which will be held in 1913. off 
elected as follows: President, William J. Rush: 
mingham, Ala.; Treasurer, John S. Field, Ch 
and Secretary, J. F. Nickerson, Chicago, Ill. 

A set of resolutions was adopted concerning 
posed national legislation relative to cold storas; 
ishable food products. These resolutions stated 
regulat'on proposed in these bills would be «& 
to the interests of producers, distributors and ; 
age warehouse men. They favored inspect} 
foods before admission to storage and likewis: 
demnation when found unfit. Publicity as to 
quantity of perishable foods in both public an 
cold storage warehouses was also favored. [| 
sidered, however, that the time limit during w 
may be kept in cold storage is unnecessary, 
the protection to the consumer afforded by th 
inspection. If, however, a limit be required 
not be less than twelve months. Finally, t 
tions favored the creation of a national conin 
investigate the production, packing, shipme 
and sale of perishable foods with regard to the 
health and the effect upon market prices. Said 
sion to recommend such legislation as was \ 
by the facts developed as a result of its inves 


AMERICAN INSTITUTE OF ELECTRICAL ENG! 
NEERS.—The advance program for the annua! cony 
tion to be held in Chicago, Ill., June 28-30, has beer 
given out as follows: 

June 27—President’s Address, by Dugald 
Address by President-Elect, Gano Dunn; 
of the Modern Central Station,’’ C. P. Steinmetz 
of Oil Circuit Breakers,’ E. B. Merriam; ‘‘T 
Reactance Coils in Large Central Station Sys'« 

F. Schuchardt and E. O. Schweitzer; ‘‘Depr« 

Related to JBlectrical Properties,’’ Henry Fioy, and 
“Important Features Entering Into Making of Ap- 
praisals,’’ H. M. Byllesby. 

June 28—‘‘Some Data from the Operation of the Elec- 
trifled Portion of the West Jersey & Seashore Rail- 
road,’’ B. F. Wood; ‘‘Analysis of Electrification,” W. § 
Murray; “Solution to Problems in Sags and Spans,’ 
W. L. R. Robertson; ‘Induction Machines for Heavy 
Single-Phase Motor Service,”” E. F. W. Alexanderson; 
“Automatic Motor Control for Direct-Current Motors,” 
Arthur C. Eastwood; ‘‘Some Limitations of Rheostat 
Control,’’ T. E. Barnum; ‘Control of High Speed Elec- 
tric Elevaters,’’ L. L. Tatum; “Electrically Driven Re 
versing Rolling Mills,’’ Wilfred Sykes; ‘‘Electric Vehi- 
cles,’’ P. D. Wagoner; ‘‘Multiplex Telephony and Teles 
raphy by Means of Electric Waves Guided by Wire 
George O. Squier; ‘‘Telegraph Transmission,” F. F 
Fowle and ‘Commercial Loading of Telephone Circu 
in the Bell System,’’ B. Gherardi. 

June 29—‘The Law of Corona and the Dielects 
Strength of Air, ” F. W. Peek, Jr.; ‘‘Mechanical and 
Electrical Characteristics of Transmission Lines,’’ Ha! 
old Pender and H. F. Thomson; ‘‘Dielectric Strength 
Air,” J. B. Whitehead; “Sag Calculations for Suspended 
Wires,” P. H. Thomas; “Transmission System of 
Great Western Power Co.,”” J. P. Jollyman; ‘‘Transm! 
sion System of Southern Power Co.,’’ W. S. Lee; “Trans 
mission System of the Great Falls Power Co.,’’ M. Hit 
gen; “The High Efficiency Suspension Insulator,”’ A 
O. Austin, and “Electric Line Oscillations,’ G. Faccio! 

June 30—“‘Economical Design of Direct-Current El: 
tro-Magnets,” R. Wikander; ‘‘Electrolytic Corrosion 
Reinforced Concrete,” C. E. Magnusson and G. H 
Smith; ‘Wave Shape of Currents in an Individual Roto: 
Conductor,”” H. Weichsel; ‘“‘The Choice of Rotor Diam- 
eter and Performance of Polyphase Induction Motors, 
Theodore Hoock; ‘‘The Application of Current Trans 
formers in Three-Phase Circuits,” J. R. Craighead; 
“The Cost of Transformer Losses,” R. W. Atkinson and 
E. C. Stone; “Tentative Scheme of Organization and 
Administration of a State University,” Ralph D. Mershon, 
and “Technical Education: “Its Correlation with the In- 
dustries,’”’ John Price Jackson. 
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